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Chapte One

c
The P °b led

ti

IntroductiOn and Statement of the'Pxoblem

For a numbee of years experienced educators have bee espousing

the need to develop approaches to instruction that would etter accommo
.

date individual differences. Individualized ins truction has been pro
/4-

claimed by many, especially in the,past ten years, as a desirable in-
-.. :4.

strtctional model to adopt (See ASCD, 15b2). Through suchan approach

educators believe that the human potential of students Has.a better
4

44 chance:of being actualized than through traditional approaches.
. . . ,

..
:

. -

P % 0A pumber of national projects to individualize, instruction have
*

/

4

been attempted,; suth'as Individually prescribed Instruction (IPI) and
.

)

'
.- Program of Learning in Accordaice with Needs (PLAN). hajor.corporations 1

i

.have expended millions of do ari in developing individualized insttuetion .

P

,software. Rurthexhore, scho 1 districts Are investing large sums of-
.

money to develop or purChasefindividualized materials'; Evidence that ,

the movement is continuing is provided by federal investments'iri ddveloping

individualize curriculum materials. Recently, theational Science

Foundation pr vide funds for laundhing a new hi gh school sciencb curriculum
.

developiNnt project, Individualized Science Instructional System (ISIS)7

4iAo4h some studigs have been coufpleted that report the cognitive results

of suchptograms, little is known about the relationship between the

degree of-individualization and dent achievement.

While attempts to individualize'instruction . proceed, new cries for-
.

.. 4
,

v

radical schoolreform'are'being made by critics such as Holt (1969t,'
. .

K011.(1969), Kozol (1972) an Dennison (1969). These critics have charged
. 4that the cgontrol that schools maintain over Children drains children of(the

'.% . .-1 (
.

,, :1 0
,

op

S
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2.

essence of childhood itself. The tesearrh findings of Silberman (1970)

. suggest that alternative forms of education ghat are more informal,

open and free areneeded. The open classroom movement, and the Free
410,

School moVement in the J.J..S. are eif.amples of alternatives that are

currently being tried by educators who refuse to continue schooling by

traditional instructional. praCtices. Advocates of the open classroom

philosophy claim that explorations with eogcrete materials in a class-:

room structured and created by the teacher positively influence the

cognitiye and affective'development.of the child.
4

As a new approach to school construction, open space schools are
I

being used
1

byschool districts as a deans for encouraging changps in

instructional techniques; A primary reason for, creating open space

school deigns is to e xperiment with various innovative techniques such

is individualized instruction. Advocates of open space schools claim.1

'that,when these techniques are combined with the open classroom approach,:

significant differences in the level of cognitive' attainment should.

?
emerge between indivi alized open space programs and programs housed

in conventionally constructed schools.

"In science education today there is a need to detelikine what effect

the degree of individualized instruction has on the cognitive skill

' ' attainment pf children. The thesis nested inAhe present study ,was

that in,open space situations where teachers with an open, classroom .1

philosophy' appear to be in ividualizing instruction, chances seem to

be good for producing children who are superior in science related
.. .

cognitive skills. Thus, the study was designed to establish the relationship,.

between these,four factors: type of school construction open
.

space or conventional), degree.of individualisation, extent of open

.11
A

1.1.
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$ 4
classrpom philosophy and the extent of science related cognitive skills

attained. t
/

The present study was conducted to explore these basic questions:
. f

yC. ..;5, . , 1 , .
.

331'When classrooms are clapified As li'i.gh or low individufized,

" .a a
are-there major differences in the,Scierice related cognitive

skills pf children?

s

2) How does student cognitive performance differ in opqn's13ace.
..

.

and 'conventionally constructed schools when both are providing. . . .

,.4 %
. ,

Rigtilyirsdividualized piograms? :

5) What science related cognitive differeilces exist between rae.ial'
.

- groups- in 'open space and. conventionally, cbpstrtfcted schools?

4) How does the degree,of individualization.as reported by '

O f
teachers relate to their ideas aboutthe open classroom?

. For puposes of'this study the following.deffnitions will applyf

Individualized instruction'. A student centered_approach to learning'
-

wherein cndividuAl'student.differences are taken into account when de--
signing each student's prbgrari of study. The ideal approach to individualized

instruction provides alternatives to students'in these five areas:- 15-the__
'

variety of &mterit..avaiiable; ) the amount of content required; 3) the
'

A
II

\ .

.

.
lirites of learning expected; 4) the sequence'of the content provided; and

.5) the variety of methods or activities used.

Open classroom. A classioom may be descrited asan open clasSrnom

11
when the following.criteria as set forth by HoliingShe'ad (1971) have

been. met:

"1)' the room ,itself is-decentralizedl an open, flelcil/le

..,

space divided into functional areas-, ra.ther than -one fixed
. 4,,

.i " :. 1 .t . ... . 4.1. -.
. ' ' . R.

r .
S.ro

.,. ..
. .

,-
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homogeneous unit; 2) the children are freel fcir much cif the
time to explore this room, individually or in groups, And to

'choose their pwn activities; 3) the envirqnthent is rich in
qearningresources; ii uding plenty ol,tOncretebaterials;
as well es bookS and ether media; 4) the tgacher and her
aideg work most of the time with individual children or two
or three, hardly ever presenting the Aamematetials to the 4.,

class as a whole. (p.ii)."
.

Open space schools. Often referred to as open plan/scho9,1s or

open schools; the open space schools provided'a flexibly constructed .

. facility often without any interior walls. The setting ig designed to

encourage individualized instruc tiod,cooperative tesching, and.nofi-

.,0 .

Ngradedness2 while, at-the 'same time tending t& dig courage traditional
?

,-- ....

teaching.'40fteen athe:area is dividli Into primary nd intermediate
.I . .

, ,

. areas and sepagaied by i libriry area or media center.
... ..-

' !

Conventional Schools. Refers tp schools that do not include open
.

space con'struction in their design. Classrooms are sepa.r.aeed from, one
......,s . r'' .

,
t ..

.

. another, typically by fur walls and frequently connec ted -by hallways.
,..

1.;.
. . .

Conventional schools, aZthough physiceily'different.than open space
.

e.
--. ._- .

. ,-,
le

.

.

.

intelrectual abilities that help the child understand and in ire into
. ..

,his physical envrionmene. Exa4les:Aif these skills include the following
. 4

% -11,,
e

' 1), the .1biliey to make,kneerenceg about, ple physical properties of i) -
.... :".4. i

.ob5ects, their Structure and interactions in differ t, situations;.

2) the abilitydach*ldren to ,prod explanations cabout their-ekperiences
4 '

.f'. e
...*., * ,

4.4.
. 1 : '1. . - ...,

Many advocates of good informal clasollts would question Hollingshlad's
use of the phrase. "the children are free..." Thee structure idteated by

-

the 'teacher and her expectations for cooperative, behalipior wilZ limit they
(childq freedom. ,. ,.-

..

.,.,. .

- ..

schools, ma0:.sti11 provide indiiicilualizedaastruCtion:And openclassrpom ...Xa ,

%.3

1.. . '

organization. It is the uiarc ectre of.theat schooTt-that makethem,'hf
.

,/ ., .
. . %,': ... .

. ,
-,....

conventional and not their$rakcamt:
.

1:.I. .
. ...

.I.Science' related cognitivel§klilis. Includes those gcince related
.



/((
with materials in classificatory or conservatory situations; and 41 the

ability to make inteipretatiions: of graphic and pictorial materials.

5.

Significance of the Study'

The literature, as will be shown in Chapter Two, is void of empirical s.

studies about the eTctS of varying degrees of indivIdualized instruction.
.

A clear need exists to develop a means to.guantify this factor. Science

at the elementary level, typfCallY is not recognized as'a major intruttional

'priority, but rather must follow.skiAls instruction. in reading and mathema-

.
tics. Ecwever, many of the science related cognitive skills that children

d4ve.lop tough direct experience are more aPplicAble to understaiding

phenomena in the real world'of the child.

The major thrust of the present study was to contribute to a better
. ,

understanding of the relationship, between the degree of individualization

gfacticed in cla4,1 ssrooms and children's attained science related.covitive

skills. Supplementary questi,pns were included to contrast the science

A

cognitive p erformanceof different racial groups it Afferent types of

school facil4tie3 open'space and conventionally conseructed schoW.$) 4
)

The instrumentation and infoim on derived. from the study shouldbe
,

useful to educators whSalfe curious ab6ut how individualized practices.,
t :-

.

relate. to children's cbgnitiiT at:ailties. . ,.
..

.

. ..

- c

,

e
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Chapter Two-' .

Review of the Literature and Statement of Research Questions

Scientific Inquiry and Science Related, Cognitive Skills'

Educators who have the respodsibility of designing a comprehensive.

curriculum in science are faced with a numBr of important decisions. These.

decisions revolve around major questions such as: 1) what is to be the

content of the instruction? 2) what is to be the mode(s) of instruction?

and 3) what is fo be the means of evaluation? * In order to decide what

-curriculum strategies to apply to such question, the science'educator

must first gain a perspective of the structure of science itself,

FOshay (1961) asserts that each,discipline is characterized by its domain--

or conceptual schgm4 of structure--and its way of knowing or method of

inquiry. Schwab (1962) relates'the structure of science to inquiry in

that he defints ,the structure as those concepts which constitute the

domain of the discipline and determine its inqui7.'

If one accepts this view that science not only consistspf content

but also methods of- inquiry, then both of these elements need to be

included in a science curriculum if the design JS.to be valj.d. That

inquiry skill developMent should be incldded in the basic design of the

science curriculum, is attested to by many in 16,1iterature (Brandwein,

1968; Butts, 1964; 'Fischler, 1965; Gagng, 1963; Hurd and Gallagher,

1968;, 'and Suchman, .1962). In 1963 Gagne suggested that "inquiry is
.41

pergapf the most critical kind of activity that the scientisvengages.in,

olg

and for th;at reasonvmst represent one of the moss, essential objectives

of science instruction (p. 144)."

Since'inquiry is such an important learning activity, a cler

dofinitidn of the term is needed. Novak (1964) defines inquiry generally

4
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as the total configurati 1 n of behaviors involved in the struggle Of

. Inman beings for reasonable explanations of general' phenomena about

which they are curious. More specifically, one might view inquiry as those

activities that scientists do. Gagne (1963) suggests that ;inquiry is '

a set ofactivities characteriZed by a problem-solving approg4fi, sin'

which each newly encountered phenomenon becomes a challenge for thinking.

Even more important to the present study is the view held
.

by Eurd and

Gallagher (1968). The'y classify inquiry skills as a category of

cognitive abilities or skills in actively seeking new information
17

through experimentation and"in.developing models to explain data.
. .

Inquiry is viewed by these science educators as those knowledge- acquiring'

skills, called cognitive skills or process skills, that are simi.far.to the

procedures used by scientists to acquire net knowledge. ThUs for

purposes of this study,. inquiry skills will be viewed as `those science

related cognitive skills important in the intellectual development of

.children.

. .
.

Hurd and Gallagher (1968) continue to list four categories of,process

skills or cognitive ski lls that are essential foi the understand 410 of

silence informatipn. These are: 1) obtaining information already per-
.

ceptually available--what is at hand and needs only be noticed or observed;

2) the abil 'ity to measure and to use numbers to represent measurements,

thus helping the student to think about objects in atnumerical sense,

such as we ight and volume; 3)going beyond the data or information to
r

detect trends, make.inferences and predictions; and 4) actively seeking

new information through experimentation and in. developing models to

explain data.

Conditions for Inquiry t

Gagne (1963) in his discussion on the learningreq4j.rements for.

13

.1

Ir
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inquiry suggests that the' student should be prov ed with opportunities

to carry out inductive thinking; to make hypAth ses and to test them,

in a great variety of situations: in the-laboratory, in the classroom,

and by his Own individual efforts. But he cautions the reader' that for

oldet students to engage in genuine inquiry, they must not only have

priortexperiences in observing, measuring, classifying, inferring, etc.;

but must also have acquired substantial knowledge, According to Gagne,

,thenorprerequisite learning of substantive knowledge is essential before

the student can assume 'the responsibilities of a Scientifi investigator. '

Suchmft (1964) specifies three conditions for facilitating inquiry

in elementary classrooms. First, he propodes that children require a

focus for their attention, such as a stimulating problem to pursue.

..0

O.
.

SeiOnd, theY need physical freedom to reach out for desired data and

information and to acquire it at any ratein an sequence 4tLe child

.) .
wishes. The third condition to facilitate inquiry is the availability

.

.

I-

of a responsive environment so that, when the child reaches out he procures

something. By providing such conditidns for j.nquiry, SuOman claims.

that student autonomy in their optrations is fostered. They make

decisions and try to 3.-Aisfy,their own cognitive needs by gathering the

kinds of information they want.

The kind of responsive environment that Buchman alludeefto nearly ten
-;

.

..

years ago is similar to the settings currently being implemented by

.

open Ickassroot advocates. The next section will summarize how the open
4

. ,. ,
.

classroom apprpach seeks to provide children with a responsive en-
, ,

. . ,

vironment that-will enhance cognitive skill development including those
.t

science related clignitive skills (inquiry skills) just described.

17

111.
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Th- 0 en Classroom

The open classroom movement in the Pnited States can be traced to

the instructional practices of the British Infant Schools. After the

appearance of Featherstone's writings (1967) about the infant schools
A

of England and the visitations by. several educators such as Rogers and
11

Weber, many American teachers began to flock to England to study.what

these.schools were doing.. Upon their return to America these teachers
,

began experimenting with similar approches in their classrooms. The
>. ,

open classrooms that have since evolved in the U..S: haVe been desdt4bed

by Patters on (1972) as being

. an individualized, childwcentered approach to gdecation
in which the emphasis is placed upon the child Learning.
rather than the teachers Qty aching. .the classroom. is like a

functional workshop wherein work or play takes place in
I r r varieus resource centers. These centers are learning areas

'structufed' or designed by,,the teacher either.withi,n the

room or outkde thetoom in corridors or in the school yard.
. Teachers are facilitators of learning..and the emphasis is on

proces rather than ptodlic't, on learning how to learn and I ,)

aintaiging thedesire to learn (6r 5-6). .

Earlie in this paper a definition.lpr.the open clAssroom was

provided. Rathbone.(1971) prOposes tWin the open Classroom the

learner betbnes,an active agent and..by his own volition causes things
, * -

to happen in the environment, Quesy.oning and self-iiiitiate d inter-

action by way of dixece experience are the desired student behaviors.

Barth (1971) contends that knowlegeis idiosyncratically formed; the,

purpose of school is to encourage, exploration, facilitate .children's

learning to learn...to\experimene...to become responsible agents.

If the'psytho-emotional limate of the school is one of trust and

openness, the child will h ve more acceptance of 'self and have less

fear of-failure. It is the child's responsibility'.to decide what

he does and who he:becomes.
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4
Weber (1971) states that

10.

the active force of such learning is considered to be
curiosity, interest and the needs of a child's awn search .

for definition and relevance. The school setting or en-
vironment must be rich'enough to foster and maintain this
curiosity; it must be free enough to allow even to help
each individual follow the path indicated by his curiosity
(p. 11).

'This whole notion of exploring the environment to satisfy curiosity
,

is at the heart of the open classroom theoretical pdsition. All the

. -

processes that are involved in inquiry can be experienced by thechild

in open classrooms. Inquiry proCesseg such 'as formulation of questions,
.

.experimenting,observing and inferring art everyday events inthe better
"

open classrooms. It might be said that the spirit of scientific explore-

tian is central to the learning process in ehe open classroom.

Intuitively then, the premises behind the open classroom are at-
!.

tractive to the science educator-Who believes that science related

cognitive skill4 ought to be developed in children. But what empiric1.1,11

evidence can practitioners offer to demonstrate that the open classroom

workS
4

Achievement data demonstrating the effectiveness of,open classrtlom

are generally not avai/able;, fey findings have'been reported in the literat re

to date.' Many practitioners have proclaimed a moratorium on group

testing; others claim their objectives and methods are not reflected

in current standardized achievement tests. Still others'feel it is

too eaPly in the development of open education to submit their approach

to a rigorous testing procedure. -Since the results from studies about

cognitive growth in the open classroom are so inconclusive, furthet

4
research is required.

19
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Open Space Schools

As pxeviously indicated, in 'e last fife years public schools have
. .

. ,been concentrating more on individualizing instruotion and furnishing

-environments that facilitate continuous progress. With the increased-

experience with these nongraded approaches and with staffs gainipg

experience with team or cooperative teaching, flexibility in,the learning

environment became maadatorY! The learning space had 4o be flexible

enough to meet the special requirements of independent study, small

group discussions, multimedia experiences, and large group activities.

It became imperative that school facilities be more responhve to the

changing needs of the learner and their, teachers.

Open space schools, as envisioned by thdir designers,, could'

theoretically implement the major ideas of the opeh classrooms philosophy
":41

given earlier. By providing students with-freedom to be involved

making curriculum decisions and the.freedom to explore amdpoye.aFout

in the environment, open space schools arddesigned to demonstrate

their- childlentered-apProach to learning. The emphasis rid be on

Children learning in independent ways'and enjoying the pfocess, not
a

on teachers teaching. The entire setting would'be designed to facilitate

individualized, continuous progress edection. The degree to which

'individualization.is curing in a given open space, school is, in+,

.theory, one measure of the degree that open classroom theory is being

practiced.

.N
The construction of open space schools is a relatively recent

development. , Brunetti (1971) claims that California set 4he early,pace,

- but that now the tajority of new schools around the country have an open

space design. Of ove 2,500 new schools constructed during the period

OP



1967-1969, over 50% had open-type designs.

AA.

Of the new schools constructer"

during this period, only 16% were conventional in California; conversely,

only 19% were open in.New York state.

Even though many open space schools are not i.n fact individualizing

instruction, the following description is in example of how sOme'open

space schools do operate individualized prOgrams. Instruction in

such operi space envIronmettg-is fluid And dynamic; that is,,teachers and

students constantly move about in the open space as activities change.

Students often use tote trays 'we store. or transport their materials to-.

different areas rather than being assig4a fixed desk for their'
6 1, ."

things., Traditional subjects are usually studied as in conventional

' Schools except that the mode of instruction is probably different.

Le'arnilig Activity Packages (LAPs) or other individualized materials may .

be utilized as guides to study learning (See Wolfe and Smith, 1968)--.

These independent fearning guides usually proiride the students with

objectives to be learned, materials to be used and activities to do.

Parent volunteers or elder students are often in the environment as aides

to teachers.

Since the emphasis in many open space schoOs*is on individualizing

instruction, student evaluation is often done 'in non-traditional ways.

Childre need not.be tonpared with one another; *ter grades may be
,

discarded for different reporting systems. Often children keep their

own progress records as they do in many British Infani Sch6b1s. Some

educators suggest thalby keeping his oip progress records, the child

, gains experience important to self-reliance and responsibility.

Retults from research into achievement of children in open space

schools when contrasted to achievement in traditional schools are

. 21

4



. incongruods., Only ore study was located in the literature that hag

13. :-*.

relevanCe to the present study. In that particular study involving. 4

intermediateeval students, Townsend 6971) found significInt differences

on achievement

identified

science.

that favored the traditional schools.- This stud

significant differences among sixth graders in word mdaning,

paragraph meaning, spelling,.arithmetic computation,social studies and

Individualized Instruction I.

I ev

The.movement in education to. individualize the.instructional.progfam

for students grew largely out of the sixties. Programs such as
. .*

Individually PrestrIbed :Instruction (MI and Program of Learning in
.

Accordance with Needs (ELAN) gave impetus to the movement (See Flanagan,

1967; apd Bolvin and Li'ndvall; 1965).
% 4

Much of the rationale for individualized instruction was provided.;

prior to 1965 by Bloom (1964) and Goodlad and Andeison(1963). Blpom,

in 114 book, Stability'andChange in Human Characteristics,4explores the

dimensions.of individuality and their related factors. He suggests

that since variability in intellectual development can be affected by

.

environmental conditionp, researchers need to pinpoint, the extent to
0

.

,
-

- .,
I

which these positively or negatively ,influence schtol achievement. .

w i
...By treating students as unique individuals, many educators believe that

a

individualized instruction is the most viable teaching. strategy that

schOols can employ. ,

The arguments for the nongraded school provided by Good lad and

Anderson (1963). also apply to individualized instruction. For instance,

in the nongraded approach,' children whowOrk slowly are provided with

longer blocks of time to complete their work; no repeating of grades '4/ ' .

is necessary since basic differences in learning rate are recognized.
".

)
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/The theoretical raliionale for one hpproachto
individualized instruction, .*

Project PLAN, is perhaps best summarized by.mager (1967) in a document

describing.the experimehial version. He states:

It

Individualized instruction is-the nape gi'ven to an 'instructional system designed always to selecthat
procedure likely to.be mAt effective

in, eliminating the
gap between current and desired student performanCe.;
that is, most effective id'elimihating art instructionalneed. It is a system of allowing, and assisting the° student to reach the constellation of instructional
objectives...Rather than merely prov,ide instruction

,relevant to achieving an objective, indiliidualized
instruction provides instruction Vlatl is.both'objective-relevant and student-relevant; rather than be satisfied

' with instruction containing the appropriate content forachieving an %jective.,
individualized instruction alsoselects those instructional events and procedures'most

suited to achievement of-Jhe objectives by each'. individual
student (p. 14).

Still, Dunn (1970, p. 221) claims that education doesn't seem

to have'moved very far in this direction. He cites the ndmber of

documents Classifi d by the ERIC Documentation System as evidence.- He

states that of 1 900 reference s dealing with curriulum only thirty-six have

anything whatsoever t do With.indivfdualized curricdla, individualized

programfof study, individualized education, or the like. Of these
.,

tiiirty-six, approximarely One-half deal with some form of programmed.

instructu.on-. 1

Research into the'impgct of individualized instruction programs on

student achievement has been limited. Wright (1969) in conducting 'a

Even though some educators might argue that programmed instructionis individualized instruction, this author contends that it fallsshort of the definition
as presented in this dissertation. Self-correcting materials are often only used to vary the rate of learningwhile ignorinethe other four criteria set ,forth in this study.

r
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pre lj,mAnary assess

r,

. 15.

pt of the experimental version of Project PLAN 1

1

...

ound that dUring,the year, growth for
,,

Grade 5 PLAN students was

, A
equal toor greater thail that for .4'the,controls for all Stanford

Achieverlient Tests (SAT) exceptlArithmeLc Computation. The largest
.

difference, however, was only threesmonths for stience: SAT results
...

, in'the Fall for Grde.6 showed that the PLAN,grodp was three, o fourbib # ,

,v
. .

).months ahead on Spelling, Language, Arithmetic Concepts, Arithmetic
.

_.. or 1 , )*
applications, Social Studies, andScience; while controls were:about,

-four months ahead on Arithmetic Computation.

,

Butst (r972),in arstudy in which s'tUdents.were randomly. selected

and 'assigned to:Ftpjgcl`42LAN instruction,fpund'n6.significant differences

between PLANand non-PLAN students on Ahe follow4.ng.actiievement measures:

Word Meaning, Paragraph ?leaning, Spelling, Languagej'164-ithmeticConcepts,

.

and'Arithmetic Applications: hion-PLAN students scored significantly -

higher on Arithmetic Compttation: ..

h, . . i 1
Research into pupil achievement from the IPI program has produced
. -.

v -'>1/4
.

..<.
mixed results.. A number of studies have producedho significant

.
, .

`differences (See Bialek and.Castrd,
.

1968; Fisher, 1967; Gallaghev, 1968;
. . `> i

, .

.

and Rpsebrch.for Better Schools, 1968). There wer"e,b04011.-cr, certain

Po

aftpctive outcomes that appeai beneficial. The firm, Research for
.

Bttter-Schools (1969), report the following benefits: 1) low ability

students find IPI most attractive; 2) IPI pupiit prefer working:by

themselves more than control students; 3) IPI math is more enjoyable

for pupils; apd 4) gifted IFI students demonstrate more independent

4positive actions than gifted non-IPI students.,.

James (1969), in studying achievement outtemes of'the Intermediate

Science Curriculum Study (ISCS) students in individualized settings,
.

"1
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N.
e
round ISCS students consistently surpassed those for a group-

*

instrugtion,class although the results' were not significantly d ifferent.

.t

16.

,

O'Toole (1966) 'contrasted the eff.mts' of individualized instruction'

. ,

with teacher-centered instruction. No significant differences were 1

found between the groups on science achievement, proOlel solving

abil-ities, science interests or self-concept. /
From the above research. 'findings it A" pddent

,to clarify the-relationshipsbetween individualized

,,that a need exists

instApction end

development of science abilities. No'studies were located in whiCh the

degree of individualization Was measured and related to cognitive'outcomes.I-
.

I ..
. It seems that programs are labeled as 'individualized' , with o attempt

....s.

to/quantify the degree to which the program approaches.an id ai defined by
.., Ci .i .,'specific criteria. This oversight of educatorsoto describe the independent

. '.

; .
-variable adequately creates problems in abtributi4 cNiterlon differences

to treatment.conditions, When the conditions areill-defined, is

:
impossible to make'inferences abut relationships between these conditionS

and performance differences. In school'systet
.

claimr-to be individualizing, better psychomet

where many teachers-

techniques need to

- be developed to clAssify teachers on an'iluLlyidualized instruction
.

continuum. One approach suggested by the present study isp utilize
:0

a teacher self-reporting meagure. If such an approach were successful,

tit 4-then system-wide assessments describing instructional ,practices would

be feasible. Such an inventory effort would greatly help school

systems describe what their schools are actually doing CO individualize

instruction. '

.N.
%

1 -_

,The scareh.of the literature also indicates a
...

need to define better
. ..

the relationship between growth in science related coghitivetekkis and

1

4.

r.:

:
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, .

'
,..

, the'degtee of individualiied explorations with concrete' tatethals,
... , _ -.)

,

Do schcols that provide indiiridualized
science experienceg actually

.
, .

- 'I

..produce student s who are'Superior.,tn.sc
ience*related*cogwitiTrel ,..-.

, ft
,Ag.

. .

.
skills? Ate there,any relationships beEWeen teachers' ideas aboUt the.. . :

\....- .
. .

.

. ppen classroom and the bOgnitiVe skills attained by their citildren?
...

17.

Do open space programs yield higher levels pf science related c.ognitive,

skills in childrent. A needexistsfor bagic :rbsearch into the\ inter-,

't

relationships of these variables. Such research might prove dseful
' ...

.
4..tO Not only Science educatots but to others in:the educational community'

,,..,

r "
* 4

,
A

as well.

Statement of thei esearch Questions

7 (1) Irethere significant differences in, the levels of. science.

A

...t,t;, ,

.cognitive.attainment.of ohildran from 'high individualie4rL.

science, classes in contrast to children from 'low individuali/e

,
science classes?

'":
(2) Are. there significant:diEfe.rences in the scienc related

cognitive skill attainment of Children experiencing only
.

.

i'high individualized' protrams in open,st)ace:solhols v,s,
, m

. f
children experiencing only':high individualized' prograU$ oin.

.4.

conventional-Schools? .

P
. .

*(3) What is the correlatidhs between thedegree of individualized

instruction andteachers' open classrodp philosophy?
.

(4) What relationships e etween teachersi open classroom

Philosopt4, and,ttidir espective class distributions of

cognitive s&rest

Vt.c..._
.,

,6.). Azz r.lte-tp...cdgnificAn aft forcnires in:the.cdknitive attainment
..-.. , _ _____ -

of children within various iubgroups experiencing either open.
1

space orsonveritional school instruction? %)\

V

1'

N
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J
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Overall Design

C4apter Three

Procedures and Design

18.

The design for this study was divided into two phases: first,

instrument development and field testing, and second, application of

the instruments in an investigation of the research questions. The

first phase consisted of developing two teacher instruments and testing

them on several)undred teachers. The second phase consisted'of applying

the instruments to a group of elementary teachers of science.' This latter phase q

included vesting students, of these elementary teachers as a method of

measuring students' science related cognitive skills. The design

called for statistically controlling such nuisance variables as

teacher effect and students' parent educationAl level.

The research plan consisted.of the following steps:

1. field test the teacher instruments,an a large.popqlation

of teachers;

2. give the teacher instruments to.a sample of science teachers

-.fram 4 yarieti of schools;

3administer the.student instruments;

4. analyze the data.
4

The.Sample
4

Three samples are of concern in the present study. The firsjt is
.

a sample of teachers emplayed.by the Braward County, Florida, Public.

Schools. This sample was utilized to field test the Instructional

'Practices Questionnaire; . a selfreporting instrument to measure the

degree of individualized instruction being,practiced. .The second sample.,

consisted of sevntiten fifth grade teachers of science'from the Braward.
4

1
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County Schdols. This sample together with the students they were teaching*

constituted the target groups for exploring the research questions in4

this study. These seventeen teachers were given two instruments,

the Instructional Practices Questionnaire and the Ideas About Teaching

and Learning. The students taught by the seventeen teachers were

given a science cognitive instrument and a biief questionnaire to be

described in the following section.
.

The Instruments

Teacher Instruments.

1. :Instructional Practice Questionnaire (IPQ) - measures the degree

of individualiied instruction taking place in a given subject
(

area. The instrument was developed by the im=es.tigator and the

Broward County Research Demeitment (See Appendix A for an example).

2. Ideas About Teaching and Learning (IATL) - measures teachers'

phildsophy or beliefs about the open classroom and tile prac-
...,

..., tices that ought to occur there. The instrument explores teacher

.,
. -

opinions about the goals of schools, the role of the.teacher,

role of the student, the conditions for learning, Interpersonal

relations, operation of the schools and evaluation methods. This

instrument was developed by the investigator and used in a 1972

open classroom assessment in a northeastern city (qee Appendix B

for an example).

p

Student Instruments.

...1. Bristol Study Skills (The Bristol)- An.abbreviated version of the

commercia version of this test was utilized in this study. The

origins ,test is part of a battery of achievement tests developed

in England by Thomas Nelson andSons, Ltd. Buros' Seventh Mental

28
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Measurements Yearbook-(1972) describes Bristol Tests in the

following manner:

The tests represent general skills, strategies, and concepts
' father thail the content of a particular curriculum...The study
skills tests 'are the most novel aspect of the battery. They
assess cultural and scientific knowledge of the environment...
Study skills is rather curiouslynamed, since study skillA in
the sense of use Of references, dictionary, indexing, etc .1 are :tk

not asseesed...There appears to be a very strong influence of
Piaget on much of the content...,(p. 4-10).

The following subtest scores are included in4he scoring:

Properties: emphasis here is on inferences about materials. '

and situations; Structures: emphasis is on Piaget's conserve=

tion of substance, weight, etc.; Processes: emphasis is on C-
4

interpolating mechanical situations; Explanations: the

4
' actual content is, concerned with Piagetian conservation,

40
classification and scientific reasoning; and Interpretations:

deals with knowledge of graphic and pictorial symbols (See

Appendix C for an example).

2. Student (questionnaire (SQ) - this questionnaire is.an instrument

designed to validate teener responses in the PQ. Questions

were written in student language to explore fheir;perceptions

as to the general mode of instructionn science. Or instance,

it was desirable to know how much student involvement was

$
elicited by teachers when assignitents were made. Likewise,

.

the frequency that students worked independently or in groups .

in science wotdd be useful information .in checking the vIlue of

the IPQ data (See Appendix D for an example).

3. Parents' iducationallevel (PEL) - this information was provided

by the schools to .the Research Department' as part of their . %P.

29
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regular data collection. Schools were asked to record foc each

student the highest grade level completed by either parent as

reported on student-registration forms. The information, when

not available in the regular registration fqrmswas gathered by

the schools by communicating with specific homes. Upon receiwine

the Oata forms from the schOols, a coding scheme was created

by the Research Office staff and applied to the grade levels

reported. (For a description of the coding scheme see

Appendix E.)

Historical Development of_the Study

A. D elcipment of the, Instructional Practices Questionnaire (IPQ).

During the summer of 172 exploratory conferences were held between the

investigator ond'the staff of the Broward County Research Department.

A maj.ot concern' of the depattment at that time was documenting 6e

instructional practices occurring'in the schools. A coftcern in7the county4

was the lack of Adequate -and 1)antifiabrelinarmation that would be

useful in understanding the actual instructional practices being utilized

in all types of schools, including both open spate schoofi and conven-

tionally constructed schools. A teacher questionnaire describing

instructional practices seemed to be a logical way to systematically

collect this kind of inforMation.

The present investigator and the Research Staff then jointly

began to develop a self- reporting measure for teachers. It was decided .

to Concentrate on developing questionnaire items that would differentiate'

teachers according to the kinds of individualized instruction practices

they were applying in their classrooms. Items were purposefully written

in such a manner as to adequatelycover the dimensions of individualized

;\
t) V

Oe
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instruction previopsly stated in this study, i.e., items were written

to treasure: 1) he variety of content avail ble; 2) the amotint of

content, required,' '3). the rates of leacn expected; 4) the sequence of4

the content provided; ari 5) the variety methods or activities

,used.

After preliminary drafts of the questionnaire were completed, a

variety of curriculum personnel from the instructional services diviSion

of the.cqunty reviewed the items.* Reading, mathematics and science

supervisors provided important feedback prior to finalizing the instrument.

It was through-this process of involving a number of county personnel

- to, criticize and improve the instrument that content validity was

established. Data were later used to establish more objective validation

of the instrument and are-subsequently reported in this study.

Other forms of validation by classroom observation techniques

were seriously considered and the feasibility of such approaches explored

with the Research Staff. Due to the shortage 'of personnel and the ambiguity

associated with the drastic and unforeseen.staff reorganization in the

'county that essentially led to the dissolution.Cf the Research Depart2.

meet, plans for formal classroom observations were dropped.

Three separate forms of the Instructional Practices Questionnaire
.

were ultimately produced. One form was developed in each of the subject

areas of reading, mathematics and sciepce; the first twenty-four items of

each form were identical. Examples of each questionnaire as used in

the present study are located and explained ip Appendix ii.

B. Development 6f Cher instruments.

1. Ideas About Teaching and Learning (IATL) - this instrument

Vas designed by the investigator and used in "An classroom assessment

31.
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study in a northeastern city. The instrument measures teachers'

philosophy or beliefs about open classroom ideals and the practices

13.

that ought to occur there- A large pool of items were initially

drafted and givento a group' of judges to establish content validity.

These judges included the directors'at the University School on the

campus of Nova Unive;sity and two professors engaged in administrative

activities at the school. The instrument ws then field tested with the

University School. staff in the Spring of 1972. After some minor changes
4 *

in phraseology, the instrument'was then given to.220 Follow Through

leachers in June 1972.

2. Bristol Study ,Skills '(The Bristol) or,iginally this instrument

was developed on a diverse population of 1188 students in England. Forms

A and B of the commercial version of the Level One Bristol were developed:

and normed on a sample spanning ages eight years to nine years and

eleven months.

A number of changes were made on the original Level One, Form B

Bristol Study Skills test to conform to expressed concerns of various

county 'staff: An add tiopal problem existethin that .the recommended

testing time of 50,minutes would not be available to the investigator.

Besides the simple deletion of ambiguous items, five items were

dropped due to their dependency on knowledge of the English culture.

Other pritblemsof ambiguity in instructions or content were solved mostli,

by substituting item's from Form A.' Two items were altered by the

investigator, i.e., 'for Item.32 an additional balanCe scale was drawn

to clarify the question, and for Item 37, the word,clay, was substituted

for plasticine.

Since a shorter version of the Bristol had been developed, new
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estimates of reliability were calculated using the Spearman-Brown .4

formula.

The reliability igures released by the publisher refer to correla-

tions between Form A. and Form B. Reliability,coefficients are published

for each of the five parts of the Bristol. New estimates of reliability

for eachpart were calculated 'Using original figures. The original

reliability coefficients and the new calculated reliability coefficients

for each part is provided in Table 3.1.

table 3.1

estimates, of reliability coefficients calculated

for 3ristol parts and total scores

Bristol Part . Original Reduced Version

Part I. .87 .

.84

Part/II .80 .76
t

Pare III .79 to .64

Part IV .82 .73

?art V .86 . t .79

Overall , .93 . .90

The final version of the Bristol consisted of 45' items which

equaled two- thirds of the original version. Minor changesin the over

page-were also made, thus completing the final for to be utilized in

the study. This version.was sent to the publisher with a letter of

request to reproduce 4antities a the test for the present study.

Permission to print this version of the Brtstol was subsequently received.

,Appendix Gtcontains the letter of request and the elegram extending

.
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permission to reproduce the instrument. This final version of the

Bristol is provided in Appendix C.

3. Student Questionnaire (SQ) - this instrument was designed

after it became apparent that validation of the IPQ by making class-

room observations would be impossible. The Research Office had a

history of using student questionnaire's as a means of substantiating

teacher responses to questionnaires. Even though the correlatio*,

historically, has been only moderate (.3-.5) between teacher and

student questionnaires in the county, this procedure was ch9sen as

a means to expedite the validation process and to gain ajarge quantity

of data describing the instructional practices that occur mbst of the

time in each classroom. class&om observation procedures

were under consideration, some brief and informal interviewing of a few

students were included and field tested in several schoOls. The kinds

of questions that were asked in such interviews were eventually included

in the Student Questionnaire. The /Jesuit was that all students in

the study were able to indicate their impressions about haW they study
.

science. The final version-of the Questionnaire is included in

Appendix D.

C. Field

development of the I

the InstructiOnal Practices Questionnaire., Following

structional Practice Questionnaire (IPQ), the

instrument was 'then adm i'stered to the entir opulation of third

/-
and fifth ,grade teache i Broward County as part of the Research

"

Department's January 1973 at Collection. At that time all teachers

those two grade levels who uere teaching mathematics or, reading

4
, .

wer asked to complete the ,IPQ along\,swith other forms. for the county:

ly the data from the population>Rf fifth grade teachers were

34
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pertinent to, the present study. In all; 298 Reading tsilchers and 270

' .Mathematics teachers,from.60 schools returned the IPQ forms to the

Researzh afice. However, analysis of the teacher responses on the IPQ

was delayed until the problem of missing data was solved and reverse

V.

scoring of certain IPQ items completed as described in the next section.,..

D. Preparing the'field test data for analysis.

1. Selection ,of key IPQ items for analysis - A face examination

of -the IPQ indicates that many items arenot directly related to indi idualized

instruction practices. Fiir instance, Items 1 and 22 relate 4 groupirig

techniques. These questions do not directly measure the degree of

individualization, but rather explore teacher strategies that might

facilitate the implementation Of an individualized instruction approach.

Hence, it was important to select only those items that most closely

purport to measure individualized instruction practices.

Earlier a definition for individualized instruction was

presented. Five dimensions of individualized instruction were proposed:
.

1) the variety of content available; 2) the amount of. content required;

j) the Pates of learning expected; 4) the sequence of content provided;

and 5) the variety of methods oir activities used. With these criteria

in mind, the IPQ items were classified by the investigator according

tp one or more of these dimensions, i.e., .each item was coded as to

which of the five dimensions they measured. -Following this process,

..items were chosen from the instrument that measured the most diMensions

or that measured dimensions infrequently measured by the other IPQ

items. This process was repeated three months later by the investigator as

a double check in the classification. All items were' classified in

the dame manner Is three months before, with the addition of one item.
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-The resultant tluesti nnaire items, then, were chosen as the key IPQ items

that bese'mea'suredCe five dimensions of indivdualized instruction.

When responses on those items are summed,, the score reflects the degree

of inc4vdualized instruction being practiced by a'given teacher.

This scare was used i

practices, e.g., high

this study as the means of'classifying teacher

individualized or low individua lized- (See;Appendix H

for the Key Items Cl+sification):

-1,
. 2. Handling the missing data'problem - Following,the key punching

of the teacher responses on the (IPQ) for both reading and mathematics,

thg data were inspected for missing responses. It was arbitrarily

decided to drop all those teachers from the study who did not answer
7 A

three or more of the eleven key IPQ items. As a result of this process,

"'seven reading teachers and fourteen math teachers were eliminated from

.the subsequent analysts. Of the remaining reading, teachers (N=298),

91.9% answered all eleen IPQ items, whereas 9§.7"Z of the math teachers

(N = '270) had no missing data. e
In order to have all teachers with no missing data, a computer .

program was utilized to predict expected 'idlues for all missing responses.

A

This ,program developed by'the Broward Comity Research Depaitment uses

multiple regression to estimate the missing data points. An IBM 370,

Model 145, was utilized Go complete this task with both the reaaing end a

math Rachers.

3. Re verse scoring IPQ items - One last adjustment in the data

retrained prior to beginning the analyses. In the original form the IPQ

contained a mixture of positiyely stated items and negatively stated items.

Hence, a computer program was utilized to.transforti-the responses of

negatively worded items (Items 2, 5, 17 and 21). This was Accomplished

VD
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by reversing the scoring of the items so that low frequency-type

responses to these negative items would be reflected more positively

when the eleven key iitems were summed.

.

E. Results, of the field test s'udy. In order to.determine the

reliability of the eleven IPQ'key items, a computer program from the

Broward County Research Department was utilized. The estimate r eliabifity

for the eleven items based on the responses of 298 reading teachers was

.74 while the reliability for the 270math teachers was .79. When the

entire 29 item reading version9of the IPQ was run the reliability was

.73;. whereas the reliability for the entire mad' veritan was .76.

(It.should be noted that not as much'care was put into the wording of

ms uniquXo reading and mathematics beyond the first 24 items

common to both.)

A principal components analysis of the eleven key items resulted

in every item loading on one common fadtor in the case of mathematics

_teachers and all but one item loading over .30 in the case of reading

teachers. Table 3.2 summarizes.these factor loadings in Appendix I.

In Table 3.3 the factor loadings for fhe#24 items, common to both

reading and math teachers are provided (See Appendix I). As can be seen,

all items that wezworiv.4negatively in support of individualized instruction

loaZed.separately on Factor 2, while positively stated items loaded positively

on Factor 1. It should be,aoted that these results reflect the phrasing of the

IPQ rather than distinct factors re flecting constructs of .the instrument.

Even though.the above principal components analyses were useful in

exploring the factor structure of the eleven key items, the greatest use

of the field test results came from inspecting the schodijneans and teacher.

means and standard deviations of scores from the IPQ. After the negatively
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worded items were reversed and summed with the other kqty IPQ items for

each teacher, the means and standard deviations were calculate\using

5, 29.

a computer program in.the Nona University'Computei Center. The

mean score and standard deviation for hereading teachers were 36.8
.

and 6.3 respectively; whereas, for:the math teachers the mean was 35:2

And the standard deviation, 6.7. Wheri teachers were grouped by school,
. ,

the mean for reading teachers was 37:3 with a standard deviation of 4.2.

For the mathematics teachers, their school mean was 36.1 and the standard

deviation, 4.9.

F. Selection of the schools-for the study. Since-it was not
V

feasible to collect data from a randomly selected group of teachers

from the county, ools were chosen as the unit of selection rather
,

'than teachers. This procedure facilitated the entire.data collection
,

process since so much personal contact with participants had .0 fade 21,ace.

In order to maximize the probability of getting differences on the

criterion variable'between high and low individualized settings,schools

had to be selected according to carefully considered criteria. It was

highly desirable to' select schools, first of all, that could be clearly

classified as high ar V014 individualized. This' accomplished by
.

,.
V'

inspecting the schqols IPQ mean scores. Secondly, it was important that
- .

teac hers within the school have low variability in their IPQ scares.

Thus, the IPQ standard deviation of the teachers within the school

bdcame important statistics in this selection procesi:

In addition to considering the means and standard deviatiOns, the

type of school' (open space or conventional) and number of teachers present

in the school were important factors to be taken into account. It

was desirable to have apprqkimately an equal number of. teachers it.
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.0schools classified as high or-low individualized, It, was also

desirable to have both ripen space and conventional Achools represented,

in both categories if possible.

With the above considerations in mind, it was decided to divide.

the distribution of IPQ scores for' schools into'quartiies for bolh

reading and mathematics. The standard devlationsof teachei scoilts for.

each upper or lower qUartile school were then inspectedto see if the

teachers within each schooscored consistently high or low in

.. terms of their degree of individualization. Finally, the ranking of

each teacher within a school in comparison with the total teachersPopula

tion was considered. This was an important step since a.schopl would

only need a reading mean score of 40 to be classified as high individualized

in contrast to the dther schools in the county. But to be classified

4as a high individualized teacher, a teacher would need a score of 42 or

.greater, on the IPQ. Thus, the rankings of the teachers within the school

in contrast to other county teachers also tempered the final selection

of schools for the study.

Since only those teachers who were teachirig.science would actually

be inoluded in the investigation of the research queStions, not all

reading or mathematics teachers would also be teachers of science. Thus,

the most'important criterion for selection was the school's mean d1PQ

scores..,the 'gamble' being that if a school operated high individualized

programs in reading and mathematics, chaTes would be good for finding

a high individualized science situation also; at least, chances would

be better than if the.schools were selected totally at random.

The seven schools eventually chosen were requested to have their,

fifth grade teachers :of science complete both the IPQ and IATL, and

give their students the Bristol and tie Student QueseSmonnaire.
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For a listing of the seven schools, their IPQ means and standard'

31.

deviations, see Table 3.4 and Table.3.5.1 Appendix provides histograms

of the IPQ scores for reading 54 Mathematics. Thy location of each-
. ..school, chosen in the present study is also identified on each his ram.

S ,

G. Gathering the aata,from the schooli.
..,'

..

After,county approval had been granted to condu t the study in .A
is-

, ..
. .'$ selected schools, the Research Department arranged for appointments to

1 4 - .. .. .. .

" be held between the principal of each school, the present investigator

and a representative from the Research Office. Indivigual:&eetings

.,,were then held with ;each principal aNithe proce 'for-the,study

J6explained. A packet of all instruments'and,details for their administra-
-

tion

;

were left with elm principal.(See Appendix iclor aA example). Miring

the following week, Oke proper qdantiti of- Student Questionnaires and

Bristol tests with student identification labels were delivered to

each of the seven schools. :Most schools completed Ate testing phase
. , .

. ,

of the study during the same-week-. During this. time, students completed
.

. .--
....

..-b6th the Bristol and Student Questionnaire. Each.salool was encouraged%-^

to give make-up.exams.to thoselleudents absent on the regular test

- day. The investi for personally picked up all instruments from
_

each.schaol..

Machine scoring of the Bristol was not possible due to the nature'of,
6

the test format. All 903 Bristol tests'were hand-scored by the roves -:

tigator with-the clerical assistance of aides-,associated with Nov a University.

Key punching of Bristol test results and the responses oT the Student ,-

Questionnaire plus teacher instruments were completed at the Nova

I ..

University Computer Center. Each schopl received lists Of their students

and their Bristol scores before the end, of the s ool year with a letter

40 "
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Table '3.4

. .

Means and Standard Deviations of Seven Schools

Selectedor the Study Key In Items

, .32- *...=

School
Number of
Teachers

Rea4 -ing %

.dean .SD

Mathematics
A
Mean SD

-

:

.

10

20

30

40

50

60,

"70

1

3

2. .

1

5

1
..

4 .

_

,

...,

.

29...8

30.7

25.5*

44.3

44.2.

42.8

42.8

.

7.82

1.16

5.34

2.08

5.85

4.57

4.32

: 31.9

35.7
r

26.6*

:43.0

37.6

50.0

38.7

1

7.7

2.3

3.7
.

0.0

4.9 '

0.0

10.7

1.-as

*Actual School means were slightly higher bur'figureeahown in table

. reflects mean of only 2 teachers chosen for the study. Actual. Reading.

aban was 26.1. Actual Mathematics mean was 26.6.

Table 3.5

School Rankings based on the Sum of Reading
and Mathematics IPQ Scores

1-16 Individualized Schools

School 60 (N=A.)

School 40 (N =1)

School 50 (N=5)

Sciwol 70 (N=4)

tow IndividualizedSthools .

;

School 20 (N=3)

School 10 (N=1)

School 30 (14'22)

Mean Total In

92..8 .

87.3.

81.8

81:5

Mean Total IPQ

66.2

61.7

52.1

4 1 s
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of thapks for cooperating in re study% Appendix L includes, an example

of the materials distributed to the schools.

the investigator visited each school situation to familiarize

himself Oith the physical resources, classroom organization, and science

instructional practices. In many instances, conversations were held
.41110

with teachers and children in the study. These conversations were

mainly informal with the intent to gather information that could be

used to clarify inconsistencies or discrepancies arising from subse-

quentaaalysis of the instruments.

Data Analysis

In order to investigatethe research questions specified previously,

the data analysis in the present study utilized multivariate analysis

procedures. When possible, the analyses was conducted to control for

nuisance variables that,might confound the dSta interpretation.

Efforts included taking into account the individual teacher effect.

on student performance. Similarly, contrasts,of differences in student

performance on the bognitive measure took into account Parents' highest

edu ional level attained.

After calculations-of zero order correlations to determine the

interrelationships of the major variables of interest, the data

analysis was,conducted ou each of the research queStions specified in the

following manner:
'10

F1) Are there significant differences in the levels of science

cognitive attainment of children from high individualized science_ . \ . . 7-

classes in contrast to children from low indkvidualized science,: ...,
6

classes?

42
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Since data from the five subtests of the Bristol were analyzed,

multivariate anallysis of covariance (MANCOVA)1served as the method of.

analysis. The five su
1
tests of the Bristol served as the dependent

variables, while parents' highest educational level was the covariate.

Parents' educational level was utilized since IQ data was over two years

old, having been collected when the students' were in third grade. A

number of other studies suggest that the socioeconomic status of the

child's family is highly correlated with his performanceson cognitive

tests (See Plawden, 1967; Coleman,.1966; and Jencks, 1972). Consequently,

it seemed important to utilize parents' highest ducational level

attained as a Covariate in this analysis.

To determine the effect of the deiree of individualized instruction

on student performance on the dependent variables, teachers were classified

into groups based on their science IPQ scores. The top one-third teachers

were claSsified as high individualized, the middle third as medium

individualized and the bottom one-third as low individualized.

In order to answer this first research question, the effect of

4

each teacher was treated as a nuisance factoi- in the study. It was

assumed that all children in a particular class had to conform equally

to the degree of individualization reported by the teacher via the IPQ.

The statistical analysis applied was hierarthical in design with the effect

of teachers nested within the high-low individualized groups. The

advantage of the nested design is that it isolates a source of variation

that affects scores (Kirk, 1968, p. 229). The source of variation in

the present,study came from differences between teachers within the

high and law individualized groups og*teadiers.

I.

Using th "ested design,, a comparison between two groups was

rlpee Cooley and Lohnes (1971) for a description ,6f this analysis.

43
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executed, i.e. a comparison of Bristol subtest means was made

between classrooms classified as high individualized or low individualized.,

6(2) Are there sipificant differences in the science related

cognitive attainment of children experiencing only high

individualized programs in open space schools vs. children

experiencingonly high individualized programs in-conventional

schools?

A multivariate analysis of covariance (NANCOVA) was used for this analysis

with only students of those teachers in the upper third of the IPQ used

in the analysis. The students were then divided into open space and
I.

. .

. conventional school groups prior to testing for cognitive differences;

Scores from the Bristol subtests were again used as dependent

variables in the MANWVA analysiS. Also, since parent educationarlevel

was known, the variance associated with this variable was removed frotil

the analysis.

(3) what is the correlation between the degree of individualized

instruction and teachers' open classroom philosophy?

Zero order correlations was used to describe the-magnitude of this

relationship.

(4) What relationships exist between teachers' open'classroom

philosophy and their respective class distributions of cognitive

scores?

Besides simple zero order correlations being reported for this

.4 4

qtlestion, a somewhat less common analysis was also performed. This analysis

included the entering, by class, of .four 'descriptors of the%distribnkion

of the two cognitive instruments as predictors into a multiple regression

program with the IATL as the criterion. This technique; reported by



Cooley (1971), has the advantage of determiniqg whether there are
glk

'characteristics. of the 'distribution that'are.useful in predicting a

given criterion. The four descriptors of the distribution, the mean,

standard deviation, skewness and kurtosis,V the total Bristol score

were included in the predictor set.

(5) Are there significant differences in the science cognitive
a

attainment of children within various subgroups experiencing

. either open space or conventional school instruction?

The analysis of this question utilized MANCOVA in a 2 X 2 X 2

factorial design with five criterion measures and one covariate.

Thefive criterion measures included the five Bristol subscores;

the covariate was again the parents' educational level. The factors

entered consisted of sex, race, and type of school.

L

O

or%
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Chapter your

Results of the Data Analysis

Descriptive Analyses

4

37.

Before initiating a comprehensive analysis of the research questions,

the data were explored for similarities and differences that might best

describe the nature of the groups involved in the study. Since two di3-

tinct groOpsiteachers and students, were involved in the present study,

accounts describing their unique characteristics will be provided sepa-
,

rately following a description of the schools.

Descriptive Information Relative to Schools

Of the seven schools participating in the study three were conventi'on-----

ally constructed, i.e., with separate classrooms and hallways. Four of

the schools were ofopen space detign. One of the seven schools conducted

their fifth grade science program in7a series of portable classroom and

was thus classified as a conventionally constructed school.

The seven schools participating in the study were located in six dif-
,

ferent communities in the county; namely, Fort Lauderdale. Hollywood,

Miramar, Davie, Planta4on and Pompano Beach. The mean coded value for

parents' highest educational level for all schools was 5.5, indicating

that the average parent educational backgrouri for a giveln school. included

some college (se Appendix kfor this coding). The range of mean values

on parents' educational level across schools spanned from a low of 4.5 to

a high of 6.6. The percent of known black students in all schools tested

was 15%, the range across the schools being from 0% to 43%. For a summary

of the descriptive data on the schools, see Table 4.1.

, 4o
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Table 4.1
-

Descriptive Data on Schools

38.

School
Type

Construction*
Parent

Educ. Level
Percentage
-White

No.

Teachers

= .

No.

Students

.10 C '4.5 96 1 242

20 OS 6.2 81 3 154

30 C .4.7 77 . 2 51

40. C 5.2 57 1 88

4 )

50 OS 5.1 78 5 1'28.

60 OS 6.2 100 1 113

70 OS 6.6 94 4 127

*Type Construction:

Ce= conventional school construction (rooms and hallways)
OS= ,open space construction

Descriptive Information Relative to Teachers

Thirteen of the seventeen teachers in the study were teaching in

open spa'6e schoolg'. One of the four teachers essigned to a conventional

school was a "floater-teacher' moving every half-hour from one portable

classroom to another.

.The average number of years teaching experience for the seventeen

teachers was 6.6 years, While the average number of years in their pres-

ent situation was three to six years. In terms of the teachers' background

in science:eight teachers had two or less science courses to their credit.

Six teachers had more than seven years of science teaching experience.

For a summary (4 the biographical information on the teachers see Table

4.2.

4 7
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Table 4.2

39.

9
4

Biographical formation on the Teachers

Teacher No. & Years Years\, Years in NuMber of
Type School Experience Teaching Sc nce Present Situation Science dourses

11 C 3-6

21 OS 6 0-2

22 OS 0-2

21 OS . 6 3-6

31 C 12 7+

'32 C 3. 0-2

41 C 13 7+

51 OS 1 1/2 0-2
,

52 OS
. 3 3

53 OS 3 1/2 0-2

54 OS 7 7

55 OS 7 7+

..

6.1 OS 14 7+

71 OS 2 a '0-2

72 OS 4 3-6

73 OS 14' 7+

74 OS 4 3-4

Average 6.6

1

1 1

13 2

1 5

1 6

3 1/2 4

3 4.

3

1

2

4 1

' 4 2

'4

3-6 3-.2

C = Conventional School Contruction (rooms & hallways)
OS = Open Space Contruction

48,
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Scor&s on the science Instru/ional Practices Questionnaire (IPQ) for

the seventeen teachers ranged from 21-48 with a mean of 36 and a standard

deviation of 6.98. These scores, indicating the degree of individualization

in science, were based on scores frOm the eleven Key Item scoring procedure

described in the previous chapter. The correlation between these eleven

items and scores on the entire thirty item science instrument was+.89.

a_The scores on the instrument, Ideas About Teaching and Learning (IATL),

ranged frob 114-196. The score, based on,the surliSof the items, indicates

teacher beliefs in support, of open classroom ideas. The mean score for

the seventeen teachers on the IATL was 166.1; the standard deviation

was 20.6. A lOw negative correlation existed between the IPQ and IATL,

41

i.e., .r = -.15. An inspection of Table 4.3 indicates that one particular

teacher had a substantially low IATL score in contrast to a high IPQ ore.

Teacher 0 74, being classified as high individualizt actually scored

the 1pwest of all teachers On the IATL.. The intercorrelations

.

een

IPQ
,

and the 'AM were recomputed with Teachee # 74 deleted from the analysis.
. , .

ThecorrelatiOn was basically the same as before, i.e., r = -.10. This

'indicated that this one teacher was not substantially affecting the overall

r
relation betweeh the IPQ and

,

IATL. ,
.

,, As previously indicated, the mean parents' highest educational,level

/1-7\)
calculated for each school. These data and the percrtage of white

students in a gj.ven classroom are listed with other descriptive teacher

data in Table 4.3.

An intercorrelatlon analysis between all major teacher variables and

class performance on4the Bristol is provided in Table'4.4. .A.further
1

description of class performance on the Bristol will be prcivided in the

next section.
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4.3

Descriptive Data Rele'vant Teachers Ranked by IPQ Scores

Teacher IPQ Score

.41.

.IATL PEL .% White

71

72

i .

48 175 6.6 97

47 132 6.6 94

163 6.6 .90

178 X6.2 100

196 5.1 41 89.

.

114 6.6 96,

170 5.2 55

73 44

61 41

54 41

74 39

41 39

52 38

21 . 37

5 1 34

55 33.

22 32

31 31d

23 30

53 '29

p

154 6 5.1 77

173 6.2
et

158 00144 5.1

s.
160 d5.1

194

169

191 6.2

4.7

83

70

94.

80

'782

90

170 5.1 57

11 28 179 4,5, 96

32 21 150 4.7 70

Total x 36 166.1 5.6 183.5

IPQ score measures degree of individualized instruction
IATI - score measures open classroom beliefs
PEL - parents' highest educational level - school a*rage
% White - percentage of white students in classroom'

1
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Table 4.4

Intercorrelation Analysisof teacher Data

ta

(N =17

IPQ IATL PEL %,WHITE BRISTOL

IPQ 1.00 -0.15 0:67
t .. *.

IATL' 1.00 -0.17

PEI: 1.00

.% WHITE

BRISTOL

0.41

-0.04

0.47

1.00

O

0.61

-0.15

0.89

0.68

1.00

IPQ = score measures degree of individualized instruction
IATL = score measures open classroom beliefs
PEL = parents' highest education level - school average
% WHITE = percentage of white students in classroom
BRISTOL = score measures science related cognitive skills -

classroom means

2

The amount of science materials available and utilized by the teach-

ers in the seven schools varied greatly. One situation observed had a

great diversity of materials being utilized in a sophisticated laboratory

setting; whereas another situation was observed in whiCh no manipulative

materials were evident, only printed material. In one school, Learning

Activity Packages (LAPS) were beih utilized by individual students with

kite of investiga.tions prepared and updated by student Iab assistants.

Several schools had recently completed local sc ence fairs in which stu-

dents explored projects on their own or in'emall'groups.

Descriptive Information Relative to Students

In all, 903 fifth grade student completed to Bristol Test. Appen-

dix Mwprovides a histogram of individual studelhr scores on the Bristol'

1

The distribution of'Bristol total scores ranged from f -4 With a mean of

r
51
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25.7 and a standard deviati,olg, of 9.3. The standard error of the estimate

was 0.31. Appendix M summarizes the distribution of student scot!!
r

'each of the five parts of the Bristol. Of the 903'studnets, 58 failed

to submit the Student Questionnaire (SQ); this was due maiAly tqltwo schools

having had students co3plete the forms on separate.days. (Classroom mean

.scores for those students who did complete the SQ were calculated for

each classroom and subsequently used in Validating the IPQ. The

correlation hetween the SQ classroom mean scores and teachers' pQ

4

score was +.47;.this wasa moderate relationship pursuant to validation

of teachers' self reports of instructional practice. The mean scores

for all classes on the Bristol Ind'the SQ are provided in Table 4.7.

Other data characterizing the Bristbl distrqutions for each classroom

are also provided'in Table 4.7; for instance, the measures of skewness

and kurtosis are provided. The Calculation for the skewness values are

based 1pon the formla:

(Q3 Q2). (Q2 Q1):

Q3 Q1

= Quartile Coefficient of skewness

The value for kurtosis involves substituting the scores located at the

tenth and ninetieth percentiles in the formula:

-

K = Q

P90 P10

. 4....

. ,j
when

:

= 1/2 (Q3 ..- Q1)

1

Since the'major unit of analysis in thi; study, as.the teacher and

his or her corresponding data, the mean scores.for all- parts of the

Bristol'yere Calculated for all students assigned to Vwch teacher:, These

5 ' .
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Table '4.7

i

Student Data Compared to Teacher IPQ Scores/ OP

44.

tvo

Teacher
Bristol
Mean

..

Bristol
S.D.

Bristol
Skewness-

,.........-..-.........-.G

P

Bristol Student
Kurtogis* Questionnaire

=

IPQ

11 24.2 8.6 -.04 .26 11.1 28

21 /I 28.9 10.0 -.30' .23 10.4 37

22 27.0 8.7 -.02 .27 10.8 32

23 29.1 9.0 -.12.* .3D 111.1 30

31 23.7 9.2 -.41 .33 - 11.1. 31

32 20,4 9.8 +.01 .35 . 11.9 21
,

.41 22.9 9.9 +.03 .31 11.4 39
. ,

'34
51 19.7 9.5 r -.45 .29 . 11.0

52. 22.7 8.1
.....,

+.26 .30 11.3 38

. 53 18.7

k\.

9.1 +.30 .5 11:8
...,-

29.

54 22.4 16.7 +.44 . .31- 9.5 41

55' 22.9 10.6 +.10 .28 '10.9 33
/

61 28.1 7,8 -.16 .27 *. 11.2 . 41

71 3Q.0 6.8 ;1-.i3 .22 . 14.3 48
,

72 30.4 6,6 . +.21 .16 A3.8 . - 47
4

73 32.2 7.4 ;-.01 .35

13)
44

.._

74 1 31.2 7.6 -.03 .18 14.3 39

./N

*Kurtosis value for a normal distribution = 0:263

5.3

4

k

r

t

r
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are provided'in Table 4.8 along with Bristol totak scores. An intertor-,

relation analysis between all parts of-the Bristol resulted in zorrela-

tions ranging from .50 to .64. The complete intercorrelatian analysis

is provided in Table 4.9.

Preparing the Data for Analyses of the Research Questions

Two major problems had to be resolved before data analysis could

begin. The firsts problem concerned missing data such as non-responses 'to

questionnaire items. The second problem focuseclupon how.to ensure that

students in the analysis had not recently enrolledin any of the class-

rooms in the study:

In handling the missing data problem, each variable had to be con-

sidered individually on its own particular charqteristics. Of the

data fiom the student instruments, there were no missing data on the
. ,

Brptol. Only 17 students were missing one or more responses to the SQ.

The mean for each queptionnaire item per class was calculated and.sub-
%

stituted for missing responses.' After scores on the negatively worded

items were reversed, a total was calculated by summing'item responses.
410

For the parents.' educational level (PEL) the mean of the scnbol was

assigned to students having missing data points. Since 176 students

.

lacked PEL information, a one-way analysis of variance was run pn each
*

1
,

schT to see what Bristol test differenceS existed between students with
-...

. '

PEL information and students without PEL information., As can. be seen in

Table 4.10, differences weregignificant in the case of two of-the seven

schools:

Handling missing teacher,data by substituting group means was not

justifiable, since.each teacher's risponse4resumably timid be unrelated

to any group responSes. For any missing responses, it was decided tifat.

. 5 4
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Table 4.8

kleabs and Standard Deviations on the .?.ristol Parts and T9tal Score*

fp.

46.

Scno ls/Teachers Part I Part II Part III. Part.IV Part V Total

School 1 Pooled Results X
I

SD

Teacher 11 (N=242) X

v.. SD

School 2 Pooled Results X
.

%
SD

Teacher 21 (N=51)

Teacher: 22' (N=50)

Teacber 23 (,=53)

X

SD'

:;,'

SD

X

, SD
:' . _ -

School 3 Pooled Results \ X

...

C.

SD

.

Teacher .31 (N=26) X

SD

SD.

Schoial 4 Pooled Results X

.,. SD
.

leacher 41 6=88) R

-

6.6

2.6 2.8

.6.6 6.0

2.6 2.8

7.9 6.6

2.7 3.1

8.0 6.5

2.8 3.2

7.4 6.1

2.8 7.7

8.2 7.2

2r4 3.3

6:2 5.1

244 3.2

6.7 5.5

2,5 3.0
..

Teacher, 32 6=25) R 5.6 4.6 ' :3. L.': 4.2 20.4

2.3 3.3

6.8 5.

2.7 2.9

6.8 5..P

SD i.7. ' 2,9 .

3.8

1.7

3.8

1.7

4.5
.
.

1.8

4.7,

2.0

4.4

1.8

4..4

1.7

-k

115

.1.

2 2

2.0

3.4

.1.9

:4

1,9

3.2

1.5

3.2

1.5

4.6

2.3

4.6.

2.3

24.2

8.6

24.2

8.6

3.7 5.6 '28.4

1.6 2.0 9.3

3,8 \ 5.9 28.9
-

1.6 2:1 0.0

3.5 5.6 27.0

.

1.7 2.0 :
.

8.7

3.9! 5.3 ,29.1

4 1.5 2.0 9.0

3,0 4.3 '22..1

1.7 2.0 - 9.5

3.3 45 23.7,
1.5 1.9 ' 9.2 .

1.8 2.1 9.8
4 ,

2.8 4.1 -22.9

-4
1.9 2.5 9.9

2.8 4.1 22.9

1.9 2.5 9.9



..
..:.Table- 4.8 (continued)

Means and Standard Deviations on the Bristol Parts and To 1/Scoref

47:

tchoOls./Teachers Part I

ri
Scuool' 5 Pooled Results X 6.4

SD 2.7

4

Teacher 51 ( =26) -).7., 6,3

61) 2.7

Teacher 52 6.8.N=34) X 6

a *SD 2.9

Teacher' 53 (N=31) .R 5.7

1 SD 2...7

Teacher 5 (N=2d). X ''616

t SD 2.7

Teacher 55 (N=17) :i 7.0

.
SD ' 2.4

i
School 6 Pooled Resultd

5,' 4.6

D' 2.3

teacbeT 61 .(N=1.13) -3T .7.6

!.1.

A. SD 2.3
1

School '7 Pooled Results 37. 8.8
1

r :, , SD 2.0

Teachei- 71 (N=36) X 8.9
\

SD 2.0

Tealiler 72 (N =33) .1Z.- '9.1

SD 1.9

. .

4.5 3.4 2.8 3.6 21.1

2.9 1.9 1.8. 2.2 9.4

. 4.5 3.0 2.5 ... 3.9 19.7

3.2 2.2 1.9 2.0 9.5

55.4 3t,.8, 2.6 4.1 22.7

2.7 1.8 1.3 2.1 $.1

4.0 3.0 2.5 3.3 18.7 ,

2.7 2.0 1.5 2.0 .9.1

5.2 3.4 3.5, .3.8 22.4

3.1 1.6 '2.2 4 2.8 10.7

5.8 3.8 2.8 3.4 22.9

3.1 .2.0 2.2 2.3 10.6

. 6.7 4.6 3.7 5.5 28.1

S 3.0 1.7
,

1.5 1.9 7.8
.

.

60 : 4.6 3.7 5.5 28.1.

1.0 - 1.7 \'. 1.5 1.9 7.8.
4

1

7.3 4'4.7. . 4.3 5.7 30.9
. .* .

2.6 16 1.4 i:9 . 7.1

7.1 4:2 , 4.3 : 5.5 30.0
- i

.' 2.5 11 1.5 1:4 1.8 6.8

'6.7 4.7 ,4.4 5..5 30.4

2.8 1.6 1.3 2.2 6.6

Part. IT'' Pax e III Fait I Part V Total

5o"

,

el

`0".
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48:

Table 4.8 (continued)

Means and StandareDevia4ons on the Bristol Parts and Total Score*

*,
.Schools/Teachers Part I Part II Part III Part IV Part V TOtal

Teacher (N=29) X 9.0 7.8 5.0 4.3 6.1 32.2

,SD 2.0 2.4 1.5 1.6 2.1 7.4

Teacher 74 (1 729)° X 8.5 7.8 5.0 4.2 5.7 31.2'

SD 2.2 2.7 1.5 1.6 . 1.7 7.6
.

Total Results (N=903)- 7.2 6.2 4.0 3.4 4..8 25.7

Standard Deviation ' 2.7 3.0 f.8 1.7 2.3 9.3

Standard Error 0.09 0.10 0.06 0.06 0.08 0.31

*Scores listed afe for all students prior to eliminating some students from
future analysis due to not being enrolled with a giyen teacher in the.sxudy
for an adequate period of time.



Table 4.9

.
Intercorrelation Analysis of Sub:lent-Performance

on tfie,Five Parts of the Bristol (N=817)

49.

Bristol Properties
Subtest t

Structures
II

Processes
III

Zxpldnations
IV

Interpretations
V

I Properties

II Structures

Processes

'IV Explanations

1.00 0.60

1.00

0.64

0.57

1.00

0.59

0.50

0.54

1.00

0.59

0.54

0.56

0.55

V 'Interpretations
1.00

.04

Table 4.10

Analysis of Variance Contrasting.
Students with and without Parent Educational Level Data

School X Bristol Score P-value

School 10:

School 20:

PEL (N=202).

Non PEL (N=40)

PEL (N=125)

23.7

26:7

30.0

.

p < .05

Non PEI: (N=29) 21.2 p 4.01

School 30: PEL (N=40) 21.9

Non PEL (N=11) .22.8

School 40: PEL (N=29) 22.6

,Non PEL (N=59) 23.0 p >.05
School 50: PEL (NT-.103) 21.7

Non PEL (N=25) 18.5 p >.05

School 60: PEL (N=107) 28:3

Non PZL (N=6) 24.6 p )>.05

School 70: PEL (N.421) 31.1

Non PEL (N=6) 26.0 p > .05

58



5&.

the best estimate of a given teacher's unanswered item would be the mean
-

score from the other items completed by. that teacher on the instrument

concerned. Four teachers required item substitutions for one or more

missing responses on the IPQ; three teachers had one or more missing

responses on the IATL.

The second major problem before data analysis could ban was deter

mining a method to control the duration of the treatment, i.e., the length

of time students experience the reported mode of instruction. A strategy-

was needed that would eliminate from the analysis those students who had

recently enrolled in a given teacher's class. It was decided that if a
. .

student did not have a county assigned Student Identification (SID) nui-

-91.-ivihen he would be dropped from the analysis. Since a November listing

,of SID numbers was available, this proved to be an effective means of iden

tifying which students were enrolled prior to November. This procedure

was used to eliMinate 86 students from the analysis that entered county

schools after November, the third rponth of the school year. Hence, all. .,

students in all subsequent analyses had been under the effect of a report.
g

ed instructional practice for at least seven school months.

/
.

Results of Statistical Analyses to Answer the Research Questions

Question 1. Are here significant differences in the levels of ecience

cognitive attainment of children from High individualized science class s/
in contrast to children from low individualized science classes? -

Results of the data from the five suhtests of the Bristol were ana

lyzed using multivariate analysis.6f covariance (MANCOVA). But prior to.

this analysis, classrooms had to be classified into groups according to

the degree of individualized instruction being utilized. Since student

data from only seventeen teachers were available, a problem existed as to



- 51.

the proper cut-off points for high. and low individualized group's For

example, cut-off points of,±1 standard deviation would result in 66% of

the classrooms not being utilized in the analysis if the distribution

was normal. It was decided to divide the teachers into thirds based on

their IPQ scores. By so doing, high and low individualized groups could

be contrasted with only one third of the teachers being excluded from

the analysis. As it turned out only 116 students were eliminated in this

process since seven teachers were clasOfied as high individualized a nd

six teachers were classified,as loy individualized. With the deletion

of 86 students due to having enrolled within the seven month treatment

period, 701 students were subsequently utilized in this,analysis. A

total of 321 students were being. taught in high individualized ,§cience

classes, while 380 students came from low individualized classrooms.

The Bristol sul5test means and standard deviations for students

coming from high individualized classrooms and low individualized class

rooms are provided in Table 4.11. As indicated in the table, high indi-

vidualiZed.students attainedhigher mean scores on every part of tale

Bristol test. To assess whethar these scores were actually significantly

different between the groups, a multivariate analysis of covari ce

(MANCOVA) was performed with'parents' educational level (PEL) as co-.

variate. 4

oi

To assess usefulness of this variable as a covariate, a test of with-
-

in.cells regression. was incltded,in the' MANCOVA output. An F-ratio of

6.3 (df = 5, 683) was significant beyond the .001 level. This indicated

that PEI:was significantly related to the criterion variables, i.e., the

five subtests of the Bristol. Hence, PEL was regarded as a useful co-
1

variate in the analysis of this research question.

60



Table 4.11

Bristol Means and Standard Deviations for Student*

From Classrooms Differing in the Degree of

Individualized Instruction

52.

Bristol Subtest

High
Individualized

(N=321)

Low

Individualized
2(N=380)*

I. Properties M 7.9 6.7

SD , 2.5 2.7

II. Structures M
e

6.6 5.9

SD 2.9 3.0

III.Processes M 4.3 3.8

SD 1.7 1.8

IV. Explanations 3.7 3.2

SD 1.7 1:6

V. Interpretations 5.2

SD 2.2 2.2

ti

Total Bristol' '27.7 24.3

SD 8.8 9.2

*It should be'noted that 242 Sg from one conventionally constructed
school were included in the low individualized group. The importance
of reliable responses from the one teacher responsible for these
students cannot be taken lightly. Informal observations at.the school
by the'investigator were used to substantiate the classification.

61
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Included in the multivariate analysis of _covariance output

for this first question was a test for_ significant differences in

the unique variance associated with each teacher witkin.the high -

and low individualized groups. The overall results produced an

F-ratio = 2.3, p < .001. The univariate tests resulted in significant

difference,*. between teachers (p < .01) in all five ihstances. These

significant differences that existed between classrooms on the Bristol

euhtests, suggested that unique effects between teachers or classrooms

were operating in the present situation., The nested desigi chosen for.

the analysis of this research question subsequently partitioned this

variance from the error variance, the results of which are reported.

The multivariate test of overall Bristol differences between high

and low individualized classrooms was significant (F-ratio = 5.3,

df = 5, 683Y beyond the .001 level. The result, favoring'high indi-

vidualized classrooms, controlled for parents' educational level and

unique teacher effects. The univariate tests indicated that stu-

dents from high individualized classrooms scored significantly higher

on the first four of the five Bristol subtests. The F-ratios and p

values for each of the Bristol parts are provided in Table 4.12.
'

In an analysis of covariance applied to the test data of both racial

groups, white. students in high-individualized situations did significantly

better (p .-.05) than white students in low individualized settings on

Parts I, Ii and III and on the total Bristol score. But for blacks in

high vs. low individu?lized settings, it was'found than eventhough,high

individualized blacks scored higher ork.every subt.est and on ;he total

Bristol, the differences between the groups were nonsignificant (p.7- .05).

.62
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Table 4.12

Multivariate and Univariate Tests of Significance
Contrasting High vs. Low Individualized Groups

. Univariate
F-ratios (1; 687 df) P Less Than

5,4.

Propert es

Structure6

Processes

Expligtions

Interpretations

21.5

8.2

7.1

14.0

2.7.

ofx

.001

.004

.008

.001

.099

'MANOVA F-ratio = 5.3, df = 5, 683

Question 2. Are there significant differences in the science related cog-

nitive sill attainment of children experiencing only high individualized

*rograms in open space-schools vs. children experiencing only-high

individualized programs in conventional schools?

The. original design to explore this question was.to analyze the data

similarly to question one. However, since only one group of students from

a conventionally constructed school was classified as high individualized,

insufficient degrees of freedom made the nested design inappropriate. In-

stead, the basic multivariate analysis of covariance procedure was uti'ized.

Two groups were contrasted in the analysis: students from high individualized

open space schools and students from high individualized conventionally con-

structed schools. This analysis was conducted with the Bristol subtests as

the dependent variables, and with PEL used as the covariate. The multivariate

test of overall Bristol differences between the two types ,of schools was

significanT(F-ratio=5.8%, df=5, 314) beyond the .001 level. Significant
. 0
differences'(p ,.05) were detected favoring high individual ized opekspace

63
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schools on all five subtests. The P.-ratios for the univari4ce tests

ranged from 5.2 to 21.0(df = 1, 318).. Table 4.13 summarizes these

results.

Table 4.13

55.

Multiv.ariatel and Univariate Tes.ts Contrasting High Individualized Open

Space Students vs. High Individualized Conventional Students,

Bristol Subtest
UniNiariate

F-ratios P Less Than

Properties 5.2 .023
. c .

' Stfudtures 7.1 .008
4

Processes 210 '.001

Explanations 17.4 . .001

Interpretations 11.2 .,

.001

Question 3. Wild is the correlation'between the degree'of individualized

tnsuction(and teachers' open classroom philosophy?

As reported earliersin this chapter, the correlation between the'

rPQ and the IA'L was -.15.
.

'It was also reported earlier that the elim-
-

f
ination of one teacher from the analysis due to a questionable low score

/14
0

did not effect the correlation coefficient substantially. cbus, only a

slight negative relationship existed between the responses of the seven-

teen teachers on the instrument measuring the degree of individualized

instruction and their beliefs supporting the open classroom ideology.

Question 4. Aat relationships exist, between teachers' open classroom

philosophy andtheir respective class distribaiOn of cognitive scores?

Earlir in,Table A.7 various measures of central tendency were re--.

pdrted for each teacher's class,score$ on the Bristol. Specifically,

1
MANOVA F -ratio = 5.8, (df= 5, 314), p < .001
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56.

Bristol Means, standard deviations, skewness and kurtosis were listed for

each teacher. Prior to executing multiple regression analysis, intercor-
.

relations between Bristol means,astandard deviations, skewness, kurtosis
. 21

sand IATL scores were computed. Results of this analysis are provided in

Table 4.l4.

Table 4.14

Intercorrelation Analysis Of Bristol Distribution Information

and Teachers' Open Classroom Philosophy
-

1 2 3 4

1 Bristol Mean's 1:00 . -0.66 0.16 -0.59 -

2 Bristol S.D. 1.00 0.00 0.50 0.37

3 BristorSkewness 1.00 -0.10 0.00

4 Bristol Kurtosis 1.00 0:42

5 IATL Score 1.00

The Bristol means, standard deviations, skewness and kurtosis were

the elements in the predictor set of the multiple regression analysis

used in exploring this question. The full model included all .four

measures of central tendency with teacher's score oniIdeas About Teaching

and Learning as the criterion variable. The analysis resulted in a multiple

R value of10.-53 orR2 = .28. When this Full model was tested for signifi-

cance, the resulting F- was non-significant. When each elemenl of

the entire- ?redictor-set. was separately dropped out of the model'and

tested against the full model nbne of the measures of central tendency

was significant.

Question 5. Are there significant differences. in the cognitive.attain-

.

ment of children' ithin various subgroups experiencing either open space

4

6a,
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or conventional school instruction?

.

i
The means and standard deviatiops for the eight subgrpups on the

five parts of the Bristol and the total are_F irovided, in Table 4.15. As

can be observed in Table 4.15, the mean scores, an the first Bristol

subtest, Properties, range from 8,2 for both white boys and white girls

coming from open space schools to 4.3 for black boys in open space

schools. For the second Bristol subtest, Structures, the range'of mean

scores is from 6.9 for white boys in open space schools to 3.2 for black

girls in conventional schools. On the third subtest, Processes, again

white open space boys had the highest mean score with 4.7, while black

boys rom open space schools were low with a mean score of 1.8% The

highest mean score on the fourth Bristol subtest, EXplanations, was

3.9, scored by both white bays and white girls from'open space schools.

Black girls from conventional schools scored lowest on Explanations

with a mean score of 1.4. Highest performance on the last Bristol subte9,

Interpretations, was by white girls from open space schools, with a mean

score of 5.6. The lowest mean score on Interpretations was attained by

black girls from conventional schools at 2.4.-

The major analysis of this question was a 2 x 2 x. 2 multivariate

analysis of covariance (NANCOVA) with sex, race and type of school iden-

tified as the factors. The dependent variables in the analysis consisted

of the five 13ristol subtests with parents' educational level used as the

covariate.

The results of the. irst HANCOVA analysis for this question 'are

reported in Table 4.16. n all instances, except in the case of race and

, school, the interactions were nonsignificant (p .05). In the .race-

school interaction test, the resultant.F-ratio of 2.7 was significant

(PS' .05).

6O
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Table 4.15

.5cience Relqted Cognitive Skill Scores for

Various Groups as Measured bY tfie Bristol'Test

Group

58.

Pert I Par II Part III Part IV Part Y. Total

White Girls - OS

(N=225) '

White boys OS

(0=212Y

White girls - C

(N=139)

White boys -,C.

(N=13.4)

Black boys - C

(N=22)

Black girls - OS
.,

(N=24)

Black boys .-' OS

-

(N=32)
.

Black girls''-,.0-
, .

(N=29)

M°

SD

M

SD

M

SD

'M

SD

M '

SD

M

SD

M .

SD

14

SD

8.2

2. 2

8: 2

2.3

7..1

2.6 ,

6.5

2.7

5.2

2.1

4.8

2.3

4.1

/
2.7

42k

2.5

.

,.

.

2 . 8

0

6.9

3.0

6.0 '

2.6
.

6.2 .

.

3.1

4.1

2.6

3.3

.

1.9

3.6

1.4

..

3.2

2.4-"

..

,

,

4.6

1 . 5

...--

4.7

1.8

3.7

1.7

3.9

,

1.7
.

2.t

1.5

.
2,5

1.4

1.8

1.7

1.9,

1.5

,

°

3.9

1.5
. .

. 3.9

1.6

3.2

15
0."

'3.3

1.5

1.8

1.6

1.!
i

P:2
44

1:9

1.6

1.4

1.2

'

'

'5.6

1.9

5.3

2.2.

4.9

2.2

4.6

2.4

,2.9

2.0

3.2

. 2.2

fir'

3.1

2.3'

2.4

1.7

'

.

.28,9

'7. 5 4.

28.8
*

8.7

.24.9

7.9'

24.4
1..

.

15.4
.

e. 8

14,8

B.3

.

13.7 .

6.a

OS = Open space schools Part I =.1)roperties
C = Conventionally Part IL = Structures
constructed.schools Part III = Processes

6 7

t

Part IV = Explanations.
Part V = Interpretations.
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Table 4.16

. ANCOVA Test of Interaction Contrasting Science
RelaCed Cognitive Skills in Subgroups of Sex, Rate and School

si. _

Source F -ratio P Less Than

' 'Sex X Race X' Type of School b;9f .471.

; )

.1,

Race X Tf Schoolype o 2.67 %021

Se2 X Type of School. 1.38 .230 '

Sex X Race Q.87 .501 3

. .

Ln order to furthe investigate the multivariate race-school inter-
.

.

1
.

. .
,

J

action, univariate F- atios were inspected to identify which variables
.

. 13 ,
. .

,.

of the Bristol were .ajor, contributors to the sigikfican.t inter action..

o .

Table 4.17 summarizes the results of these univariate t4sts. An inspec-

tion of theunivai-iat tests indicates that the mean scores of twn.of

the ii\N 'stol tests, Propbrties and Processes, when adjusted foe,
. , ,

.the covariate, were significantly different (p < .05) between blacks'

and whites attending the two different types of schools. Table 4.18

summarizes the adjusted mean scores on all the Bristol subtes'& lietween.

.

04e two racial groups in open space and conveqionally ,constructed gchools.

Table 4.17

,

Univariate F Tests on Bristol Subtests for School and Rac Onteraction

D. Variable F-fatio P LesA.Than

'Properties

I. Structuip

7.4

0.7

.4307

:419

PrOcesses .4.0 .b45

Explanations :392

0.2
Interpretatiets .666

,*

4, Manova.F-ratio = Q.7, (df = p < .05 _

6 8
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Table 4.181_

-Means, A4j.usted Mean Scores and Standard _Let
.

on tie, Bilstol'Subtesii by. School and Rice

.

.r.

group
,..

.
.

=

White Students -OS N

(N=437) . . AM*

SD
. .

6

' While Students-C M

(N=273) . AM*

,.

SD

v
Black Students-OS ..

..

s

1(N=56) AM*

SD

Black Students-C 1.1

4;

0
..N=51)

SD

0

CMS

Part 1 Part II Part III
.

Part I.V,

-___, . : ..
.

8.2 I) 6.8 4.6 3.9

7.9 1.6.5 4.5' 3.8
. . '

2.2 : '2.9 1.6 1;5
.,

6.8. 6.1 3.8 .,-,3.3

7.1 6.5 3:9 3.4
..

2.7 2.8
.

'1.7 I. 1.5

4.5 ;3.5 : 2.1 1... S.
.

,

o
4.7. 3.7 2;2 1.9

, .

.1,42.3 2.6 1.6

4.9 3.6 . 2.2 1.6
, .

5.3 4.0 2..4 1.7

1.5 1.4

PaOV

5.4

.4.8Q:

5.0

. 2.3

3.2 -

'3.3 .,

2.2

' 2.6

AM* = Adjusted *n Scores
4

N = 817; Ss Arolled after November were eliminated frosi the analysis

Part I -= Properties Part IV = Explanations
Part II = Structures Part V = Ineerpretations
Part III = Processes

OS = Open Space Designed Schools
C = Conventionally Constructed Schools

r

,
.

1.8
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ullenve was dpplied to, the total B _stol scores

in 1";;;11.groups (i.e., white..wdents from conventionalfSchools;

whiteTstudents trom'open space schools; black students from conventional

"21

.

scHools; and black students from ppen space,schools). The univariate

.F test contrasting total stol means yielded an F-ratio of 56.7 which '

was 'significan't (p means and adjusted means derived frbm

analysis bf covariance are presented in Table 4.19.

Table 4.19

4
V

Science Related Cognitive Skill Attainment of Vari6us

Subgroups with Effects of Parents' Highest Educational Level Removed

, 4
School Fcicility/Race Covariate

Mean
Bristol

Mean
Adjusted

"'Means*
sr

Open Space /Whites 6.2 ' 28.9 27.9

Conventional/Whites 4.7 24.7 25.9.

Open Spjace/Blacks . 4.9 15.0 15.9
.0 .

Conventional /Blacks 4.6 14.9 16.3

*Univaniate F-ratio = 56.7, (df = 3, 815),'p < (001

In addition to the tests for interaction effects, the MANCOVA odt

'put provided tests for the various main effects of race, school and sex.

The mu.ltivafiatd test of main effect of type of school (open space Vs.

. conventional) was significant (F = i.6, df = 5, 804) at*the .001 level.

Even though this result might suggest'tbat children front oP)an space

schools scorod significantly higher than conventional school child
.

ren, this result still needs t9 be interpreted in light of the

significant race-school interaction.

A Analysis of Covariance (ANCOVA) was then applied to each of the five

A subtests toipinpoint adjusted meanscore differen etween types of
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schools. This analysis detected significant differencei on three Bristol

subtests! Propert ies, Processes and Explanations.' The, highest adjusted

I

mean values were ored by children from the open space schools in every

instance except/ on Part II, Structures. :Table .4.20 provides a su9maary

`of-the results contrasting type of schools.

Table 4.20

Analysis of Covariance Contrasting Science Related,

Cognitive Skills in Diffet.-ent Types of Schools

Type School Part I Part fI PL-t.1,11 Part IV Part V

.
.

Open Space M. 7.8 6.5 4.4 3.6 -5.2
Facility

(N=493) 4.1* .7.45 6.1 4:.2 3.5 4.9
4. .

SD 2.6 3.0 1.8 1,7 2.2-

Conventional m 6.5 5.7 3.5.. g 3.0 4.4Facility .:
'

t

(N=324) -AM* 7.0 6.2 3.8 3.2 4.8

SD

Univariate

F-tests 6.1 .03 7.7 5.5 .94

p-values .01 ns ,.01 .05 'ns

2.7 2.9 1.8 1.6 2.3

A* = adjusted means
ns = nonsignificant

Part I = Properties Part III = Processes
Part II = Structures Pars IV = Explanations

Part V = Interpretations

The multivariate test of thtsIZIn effect of race was significant (F=38.8,

df = 5; 804) beyond the ,001 level. Still these results must be

placed proper perspective. 6

.

The interaction suggests that 1( influence

of racial grouTimembership on the Bristol is dependent on the effects of

the type of school. Very large F 'ratios resulted when univariate F

tests were computed from students' adjusted mean scores on each of the

71
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Bristol subtests. Results from a one-way analysis of-covariance demon-

straced that white students scored significantly (p < .001) higher than

black students on every subtest. Table 4.21 summarizes the results of

the science related cognitive attainment of black and white students in

the study.

Table 4.21

Analysis of Covariance Contrasting

Science Related Cognitive Skills in Racial Groups

Racial Groups Part I. Part II Part III Part IV P.art V

White ;,1 7.7 6.6 4.3 3.6 5.2

(N=710) AM* 7.6 6.5 4.3 3.6 5.1

SD 2.5 2.9 1.7

ii.

1.6. 2.2

Black M 4.7 3.5 2.2
4

1.7, 2.9

(N=107) AM* .5.1 3.9 2.4 1.8 3.2

SD 2.4 2.5 1.5 1.4 . 2.1

Univareite
F-tests 100.1 81.3 124.9 77.4

p-values <.001 <.001. <.001 <.001 <.001

0 AN = adjusted mean Part II = Structures Part IV = Explanations
Part I = Properties Part III = Processes Part Nir = Interpretations

A multivariate test of the effects of sex across all parts of the

Bristol test produced small but significant differences. This overall

test favored females with an F-ratio of 2.5 and p-value <.05. An inspec-

tion of the univariate F tests on each subtest of the Bristol revealed

no significant differAces between girls and boys on any of the subtests.

Results of this analysis Is provided in Table 4.22.
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'Table 4.22

Analysis of Covariance Contrasping Sex Differences
in Science Related Cognitive Skill Attainment

Sex Group. Part I Part.II

3

Part III Part IV Part V

Female M 7.4 6.1 4.0 3.3 . 5.0

(N=417) AM* 7.4 6.1 4.0. 3.3 ,5.0

SD 2.6 1.8 1.6 2.2

.

Male M 7.2 6.2 4.1 3.4 4.7

(N=400) AN 7.2 6.2 4.1 3.4 -4.7

..:
SD .2.8 3.2 1.9 2.3

Univariate - 1.3 0.5 . 0.1 0.7 3.0
F tests

p -values ns ns ns ns ns

A* = adjusted means Part I = 'Properties' Part III = Processes
ns = nonsignificant Part II = Structures Part IV = Explanations

Part V = Interpretations

Table 4;23

Summary of Brist 1 Total Score Means and Adjusted
Me s;by Various Subgroups

BLACKS WIRTES

Means

Open Conventional
Space School

Open

Space
Conventional

`School

Males

,

M 14.8 16.6. .28.8 24.4 25.6

AM (14.6) (16.9)
.

(27.9) (25.9) (25.6)

Females .1I 15.4 ' 13.7 28.9 24.9 25.8

AM (15.2) (13.9) (28.2) (26.3) (25.8)

Total *Means M
O

15.0 14.9
r 28.9

,

24.7,',.!'

AM r (14.8). (15.2) . (28.0) (26.15

.

.

M 14.9 27.3
.

AM (103)
.

.

(27.1)
.

.

7 3 c



The analysis of question,five delected a number of subgroup aiffer-
-

ences existing in terms of the science related cognitive skills attained.

Table 4.23 summarizes:the total score differences that exist among the

subgroups of se;:, race an d type of schoOl. A& can be seen, the greatest

differences .xist between races and between types of school. Sex dif-

ferences were practically nonexistent.

k
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Chapter Five

Discussion and Implications of the Findingsl

One of the objectives of this study was to, explore the science re- .

lated cognitive attainment of ta diverse population of students experi-

encing varying degrees of individualized science instruction. 903 fifth

grade students from four open space school and three conventionally con-

structed schools pavticipated in the study. Since vast differences in

instructional style ekist between teachers, the.challenge was to first

develop a method for differentiating the degree of individualized in-

struction among a group of teachers and secondly, to determine if the

detected differences in instructional practices were related to signifi-

cant differences instudent outcomes.

`The Instructional Practices Questionnaire -(IPQ) seems to be an ef-

fective classification device that can be used to identify teachers prac-

ticing a high degree of individualization.. With a reliability range of

.74 to .79 and a set of reasonably uniform factor loadings, the instru-

ment survived a pre-study field test on 298 Reading teachers and 270

Mathematics teachers. The 1PQ was then applied to a population of 17

elementary teachers of science and the subsequent scores utilized to

classify theft classrooms on the basis of the degree of individualized

instructioh.

4
In contrasting tIle science related cognitive skill attainment of

students, as measured 'by the Bristol, test, this study identified achieve-

rent differences favoring high individualized classrooms. These differ--

' 4ences were not only detected on the total Bristol but likewise on four
A

parts of'*the Bristol, i.e., Properties, Structures, Processes and Expla-

nations. Nonsignificant differences-occurred on the fifth patt,
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Interpretations. Teachers classified as high individualized reported
.

higher frequencies of student use of equipment and other science mate-

Ttlesesame teachers reported that students more frequently con-.

duct their'own experiments and record observations froth these investiga-

tions. It seems that the typical teacher response suggested greater in-

volvement was taking place in the high individualized classes. (See

Table 5.1).

Discussion of the Research Questions

Question 1. Are there significant differences in the levelof science

cognitive attainment of thildren from high individualized'science classes

in contrast to children from low individualized classes?

Teachers scoring in. the upper one-third on the IPQ were classified

as high individualized. This scoring was based on summing eleven ke,

,items which had been developed on the following individualized instruc-

tior* criteria: 1) the variety of content available; 2) the amount of

content required; 3) thvrales of learning expected; ,4) the seqUence

-of the content provided; and 5) the variety of methods or activities
.

sed. Students experiencing Nigh ind
'V

vidualized classrooMs classified

by these criteria had total Bristol mean scores of 27.7 while low indi-

vidualized students scored 44.3 on the Bristol. These raw score mean

values, favoring the high individualized classrooms, were significantly

different (p ,.001) even when parents' educational level and unique

teacher differences were controlled in the analysis, Assuming similar

cognitive levels at the start of the study, the results seem to support

the contention that higher levels cf science related cognitive skills are

associated with a higher.degree of individualized instruction situation.

7



Table 5.1

Mean Scores for Various Subgroups of Teachers ,

IPQ

Item ;: Item Statement

25 Students use a
. variety of books
in their science
instrucCion.

26 Reading & writing
about different

science topics is
the chief modeof
instruction.

27 ' Pupils record
observations &
data from their
own experiences.

.28 Commercially
prepared science
kits such as SCIS
or ESSareAbsed in
addition to science
textbooks.

29 Studenrs,use
equipment and other
science materials
as a regular part
of their science
program.

30 Students conduc10 t

their ownexperi-
ments.

on IPQ Science Items'

itt

68.

111.

High

Individualized
(N=7)

Medium.

Individualized
(N=4)

Low

Individualized
(N=6)

4.0 4.8 4.2

' , 2.8 3.0

\3.5 )

3.2 3.5 '2.5

Os

4.7 . 4.0 3.0

4.1 3.3 3.3 4

1
Mean scores may be interpreted by referring to the following IPQ scale:

- Very frequently occurs
4 - Often occurs
3 Sometimes occurs
2 - Rarely occurs
1 Never occurs

77
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The Bristol subtest that had the most differences associated with the,

degree Of individualization was Part I, Properties. As indicated earlier,

this part of the test deals with properties of materials and situations.

The Interpretive Manual produced by Thomas Nelson and Sons, Ltd. (1969)

states "clearly the success of a child on this section is dependent upon

the quality of the direct experience available to him, the vocabulary he

has at his disposal, and the concepts he has developed (p. 24)." Perhaps
°

more than just a simple association is operating.between the amount of

-hands-on experiences being acquired by children in high individualized

classrooms and the significantly 'higher scores on Properties.

Students from high individualized classes also scored significantly

higher on other parts of the Bristol. The second part, Structures, en-//

gages the student in making practical judgments, about part-whole relation-

ship's. Situations are posed that draw upon the student's ability to re-

solveproblems involving teetering structures and the interaction of parts

in pulley systems. Part three, Processes, requires the student to demon-

strate his under,.tanding of life cycles, balances and momentum problems.

Taken at face :clue, Parts I, II, and IIl.theoretically should be 0,1e'

to dtitct differe.:,,;Ls in the benefits of the manipulative experiences of

children. Tn., study seers to bear out this contention since students_

performea best on these tests when they came from high individualized

science situatiew--situations in which they hpd beeh able to conduct

their own experiments. Students experiencing more passive, teacher-
.

teacher-

directed programs did 3( s well when asked to reason'through natural in-

teractions and processed presented in these parts of the Bristol.

The other Bristol subtest that had, major differences between high and

low individualized classrooms was Part IV, Explanations. This part of the
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Bristol,is concerned with Piagetian conservation; classification and

70.

scientific asoning. The Bristol Interpretive Manual (1969, p. 24-25)'

suggest, its main heme is "ways of accounting for experience." As with

the.other subtests, this subtest's resurts favor high individualized

classrooms. Perhaps with youngsters in h4,11 individualized tlassrooms

conducting t own science activities, greater practice and experience

is gained in dealing with concrete problems. As pupils work with mate-

.rials, plan and perform experiments, much reasoning is required to syn-,

thesiie their experiences in meaningful ways. appears that pupils

who do have more frequent experiences in working on and thinking through

their o,.:11 problems in science are more likely tolierform well on Part

IV, Explanations.-

Part V of the Bristol, Interpretations, produced the only non- signif-

icant F -ratio between high and low individualized classrooms. This sub-
/

test of the Bristol is regarded by the'test makers to be the most diffi-

cult in terms of the level of abstraction. It deals chiefly with abili-
.

ties to make inferences from diagrams or Symbolically presented data.

Even though the high individualized group performed better on this sub-
.?

test, the differences were not significant. A hypothesis is perhaps in

order to account for these slight differences between the high -low groups.

It should be noted that both groups' achieved the highest. proportion of

correct responses on this part of the Bristol. This might be explained

by-inspecting the content pf the items. Since a major skill utilized in

Interpretations is one that is frequently included and reinforced by

mathematics and social studies...instruction, both groups should liave per-

formed well on this subtest, in contrast to the other parts. Furthermore,

ke,

since interpretations do not necessarily depend on numerous maniptlative

79



activities, the experiential advantage held by the high individualized

group seems to be less Important to performance on this tubtest.

Question 2. Are there significant differences in the science related

cognitive skirls attainment of children experiencing only high individ-

ualized programs in open space,vs. children experiencing only high in-.

divislualized programs in conventional schools?

.Significant diffebences were detected on every subtest of the'BristO1

favoring open space schools. Even'rhough the number of open space stu-

dents outnumbered conventional students 247-74 in thii particular analy-,

sis, the results suggest that science related cognitive 'skills are being

developed to a much greater degree in open space schools.

A number of explantions why high individualized open space students

perform better on cognitive tests are hypothesized later in this chapter

under researchikueSlIOn five. In addition to these comments, the.in;ls-:

tigator's informal visitations to the sclioals might also yield insights

that could account, for cognitive Offerences between schools. Al f of the
104..

open space schools had been'constructed.and stocked witti science materials

in the last five.years the conventional school, in which the high indi-

vidualized classes were being taught, Was at least thirteen.years'old.

There was no evidence'that the conventional school used or even stocked
1,'

innovative science kits such as,SCIS,'ESS,.etc. These materials were ob-

served in the open space schools. The genei:al facilities of the open

space
.

schools offered the potential for more laboratory-type experiences

whereas no labs were availqble to the conventional school. It, was ob-

served that projects prepared for a recent science fair were still' set

.

up in the hallway of the conventional school. These displays had a model -
/ -,.:, .

building orientation, in contrast to the problem solving orientation of
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projects conducted by students of four open space teachers. Although

these observations were too casual, to be of great use in this study, the

'observed differences may have directly or inditectly affected students'
%,..

develdpment of science related cognitive skills during the course of the
11,

year.

Question 3. What is the correlation between the degree of individualized

instruction and teachers' open ,classroom philosdphy? '

The result of a slight negative correlation between the IPQ an0 the

.IATL was not expected. theoretically, individualized instruction is the
A

0..
most important process in the.open classroom. Open lassroom operations

can utilize multiage grouping procedures, nopgra dness, differentiated
/

staffing and team teaching. But open classrooms can also operate' without

these forms of organization. The- critical instructional practice in the

open classroom -is individualized instruction. Day afteeday of teacher

led Cliscusiop is an unacceptable practice according to 9 .pen education

theorists. Hence the correlation, r = -.15, between the. IATL and the IPQ

was surprising. ,Hgh open classroom ideals as meas rely the IATL were

74$

expected to.be accompanied by high scores on the .I Q.

Assuding, that the two instruments are measuring what they purport to

/measure, at least two explanations' for the low correlation are possible.

First, it is conceivable that a teacher could.believe sSrongly in the
I

a
theqry of..ilje open classroom, yet not be'individualizing her science in-.

structiOn. Brown (1968), in his book, The Experimental Mind in Education,

expll)res this apparent discrepancy between,beilefs system's and classroo6

practice. His,research studies essentially support the findings of the
.

present'sealy." He concludes that teachers' philosophic berPets:generally
,.-, 4

have a low correlation with their clasroom practice. '
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The second possible explanation is that the low, correlation may ac-

tually be spurious due to the small sample,of teachers. Another sample

of she same size might produce high: correlations between the and the

.0IATL. Thus, the results of thig research question.and the next research

question should be taken cautiously since the analysis was conducted on

a very small sample,of seventeen teachers. Relationships between.vari-..

4 1ables of interest tend to be very unstable when sample sizes are so'low.

Thus, infere nces for Questions 3 and 4 are tenuous at best.

Liestion 4. What relationships exist between teachers' open classroom

philosophy and their respective classi4distribution of cogn,itive scores?

The result of a multiple regression analysis of tht variables asso-
-

ciated with this qqestion was nonsignificant. Test results from each

teacher's classes were entered as'predictors in the regression model but

none of the predictors made'any significant cOntribuO.on,to predicting a
. .

. (

teacher's IATL score. Again', --"the small number Of subjects presents rear
.

-. .

4
4

'limitations on the inferences that can be made front such findings.%Dut
..

-
. . . .

.
-..

,.....
4

, - 1.. f ..based on the data presented in this study,'it seems that only, slight re-,

4.

41.

,e. .
..-lationships exist' between students' 'perfpimance on a test: of cognitivel . -,

.
. ,

skills and teachers.' open classroom beliefs. Hence) It appears, as in

the' previous research question, that a' teacher's theoretical' model -of an

open iclassroom is hardly affected by the situationcurrent stuation in'which that
.

;
-

.
.

.

teacher is' working aria-Vice versa. More specifically, the diatribution-
"

..

characteristics of a teacher's class only slightly influeAce 1-1L- responses
.. ,. ..,

4

to statements about teaching and leai'ning in the ,open classroom.'
.4..

..
b* ..

Question 5. Are there significant differencei in the cogniti ,attain-
.

, .. .
, .

meat of,childreri oitb.i,n various subgroups expgincing either.open space-
.

dr conventional scliooi instruction?
. \ ,

..'. -.. '

A
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The interaction of type of school and race is depicted in Chart 5.1.1.

Clearly, performance on the composite Bristol deends on race and type of

School. The rankings of the eight groups based on their total mean' scores

alsa reflect these differences. The rankings of the eight groups based
lot

upon Bristol total attainment ',ores were:

Croup A

4

Mean

White open va:!e girls (N = 22,5)

T.'hite,open space boys (N A 212).* ; t

28.9

28.8

W'hite conventional girls (N = 139) 24.9
. .

.
.ite conventional boys '(N = 134) 24.4

Black conventional boys (N = 22) 16.6

Black open space girls (N = 24) 15.4

Black open space boys (N =32) 14.8
.1 4

Blackconvenilonal girls (N = 29) 13.7,

The finding in the present study that blacks do significantly po orer

on all parts of the Bristol raises additional queStions for further study.

The fact that white students in open space,schools had mean scores almost

twice the of blacks in' either conventional or open space schools
o

raises some additional questions for considetyion. -For instance, why'

are Bristol mea/ differences'among whites greater between conventional

and'Open splice schools than among blacks between th wo types of,schools?

Since blacks from tonveptional schools perform somewhat betteri(nonSig-
.4,

1

. nificanSly) on tflree Of the five subtests, are there, aspects of conven-

'tiona lly constructed schools that better aecoMmddate black cultural

.

learning style's?. Or could it be that the school is essentially making

s.
no, difference in black performance on the Brisetl; poor performance may

.

-instead be reflecsini!. poor edtpational experiences in she home environment

t
1Thp,low stom ,

a by blacks in open space school's may berelated to these students
recently being'placed in these schools as part of recentAesegregation pro-
cedtmes. Blacks new to avapen'spaae.10iools may still e adjustingWo the
different enviTonment.. 4101V..

. .

, g3

0
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INTERACTION OF RACE AND SCHOOL
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oveilia number of Poor performane by blacks on cognitive ability

measures is well documented in the literature (Coleman, 1966; Jepson,

1969) and in recent years has been the center of)debate (see Harvard

Eductional P.,.view, 1969- and 1973). The present study was not concerned

4 with exploring performance, differences due to innate, abilities or cul-

tural deprivation, it was °nil:, concerned withdetecting Bristol differ-

ences attributable to race,.sex and type of school:

tIn.testing the Bristol differences between sexes on all parts of e(
. .

Bristol, tne results proved nonsignificadt. However, an overall test on

the co-posite significantly favored females when parents' educational

.level statistically controlled. Still, the mean score differences

were only slight'in the total group with females scoring 25.8 while males

scored 25.6. These differences appear too slight to inflate their imporn

tancq.

Contralting the science related cognitive skill &evelopment in'dif-
.

1

ferent types of schools:the results of this study indicate that s udents

in open space schools perform significantly higher than students from

conventional scho . Not only is this the case with the composite

Bristol score, bu also with each of the Bristol subtests. Earlier in

tnis dissertatio it was reported that a major rationale for open space

es
school construction was to encourage cooperative teaching, i.e., teamin&

teachers together to maximize their strengths and millaimize their weak-,

nesse,;. Since high di-zidualized.teachers in open space schools reported
1

rore frequent coo erative teach ng patterns, this would suggest a 1Nossible

relationsh of this variable to the'level of science related cognitive

.skills attained. Even though tentative, this inference may suggest that

Ng
eleven ry teachers- who are comfortable in teaching science have an

- .

f
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important niche in open space schools...the payoff being higher science

related cognitive skin development in children.

There are other attributes of high individualized open space set

tings that should effect cognitive growth besides cooperative teaching.

For instance, student time alloted to science, the quality of materials

available, or the freedori of children to explore the environment within

the parameters planned by the teacher. These are all complex dimensions

of the-open'space getting that new to be more clearly defined,and inves

tilgated than was possible in the present study. .

In?lications .f the Study

Previously in this chapter only very limited interpretations were

provided based upon the research findings. The intent of the following
.

/.--
,-

section is.to veflect upon the results of this study and speculate about

extrinsic relationships that night be influencing these results. Rope

full., the reader will be presented with additional' insightg that will

place the Iinferences in their proper: perspective. The implications of

. this study will also be presented in terms of present attempts to in

') dividualize science instruction. Finally, relationships of individua,lized
4

instruction to current issues in open education will be presented.

F.efore presenting the implications of the present study however, the.

reader is advised to take the r4orted.results cautiously. The finding
I

that open,space students. perform better on science related. gnieive,

skills should be regarded as a tentative finding. It should no(tip used

as the sole argument for launching new building programs: More research

is requii*ed that -should involve tore schools than, was 'possible 4.n the

present study. A much more comprehensivelongitudinal study i 4sirable

Mat would take into account initial cognitive differences. Many experienced

E3
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teachers will testify that the open space designed school is not a pan-

acea but only a beginning, pursuant to making building, designs more ye-

sponsive to the changing needs of teachers and,students

Nonetheless, the finding that high individualized settings had

higher mean scores than settings classified as low individualized is

encouraging. This finding should add reassuradee to educators who be-

lieve that indicidualized instruction is more desirable than traditional

in action, Since individualized instruction can occur in either open0

spee'',1,r conventionally constructed schools, perhaps a conservative recommen-

dation at this ti-e would be to suggest that schools step up their efforts

to individualize instruction, but at the same time, take a long, hard look

at the payoffs that can bef clea \ly attributable to the type of school
.

housiag the instructional approach. -Eno* examples of different types

of schools exist presently to assess which situation holds the greatest

educational promise for different children. The "stakes" are too high

for us.to ignore the importance of such research.

Certainly one of the factors that hinders wide scale individualize-

tion of.kience instruction is the absence of adearate science 'materials

to effectively aid the teacher. A number of different 'innovative' pro- '

grams'are available but most of these are generally too dependent on the

teacher or lack sufficient alternatives. Without' sufficient packaged

Materials to drai.7upon,elementary teachers will be reluctant to even

try to individuFlize their science programs in an.open classrOom format.eV.

Anti j more individualized materials, in a modular format are developed, and,

until teachers are.retrained, the Sap between open classroom 'theory and

practice will remain great.

Even if indtvidualized materials were sufficiently available, two
, .

.wouldv.ajor,problems opld prevail: 1) elementary science, by necessity, 'plays

8 '7

rt

.
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.
second string to other academic areas; and 2) elementary teachetrs do not

have adequate training. in science to feel comfortable in structuring a

79.

science learning environment. IN'hen one has timited expertise science,

the tendency for elementary teachers is to put limits on students'

explorations.

c
For the aforementioned reasons one could continue to find low

correlations between the IPQ and IATL. Furthermore, further search

needs to oa done on validating the IATL; it may in fact be measuring

re r2dica1 -school reform views than simply ideas about open classrooms.

Just what e the individualized instruction practices that'should

be'found in open sci ice classrooms? In other words,-what does it mean

a teacher has to do in order to maximize individualized science instruc-

tion? 1) It means creating simulating environment by utilizing sci-

ence kits or other real world materials and gupplementing it with learning .

materials that, foster self7corre tion; 2) it means frequent individual *

contact and diagnosis of individual needs; 3) it means differentiating

agsigromerits or prescriptions based on individual need; 4) it means

providing a variety of ,content topics, forql'atudy; .5) it mdans.varying .

the amount of content to be,learned-bsetween individuals; 6) it means

allowing, individuals to worknd learn at different rates; 7) it means

providing variety in the se aence of the content topics; 8) it means

utilizing a variety of. instructional methods with different students

and permitting a variety of activities to occur simultaneously; 9) it'

. .means varying the degree of individual choice of activities among

students; 1 ) it means varying the testing or assessment practices;

and 11) it mearcmaintaining teacher records of student progress that

reflect the preiptis ter( practices.

A
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Zarlier in this study, reference was made to statements by radical

school reformers. Such statements are txamples of thoughts that are

contributing to the revolutionary tone underlying much of the critics'

writings.

In many ways SilbermaA (1970) has come to the same conclusions as

the
1
radi44 school reformers.. Ig a. very comprehensive study of our

r

nationt:6 schools. Silberman d ribes schools as "those killers of the

dream...what grim, joyless places most American schoolA are, how oppres-

sive and petty are the rules -by which they are governed, how intellectu-
.

ally sterile and esthetically barrep the atmosphere, what an appalling

lack of civility obtains on the part of qachers.and prfdcipals, what

'contempt they unconsciouly display for children as children." He coil-

. tinues: "..lt is not possible to spend any prolonged period visiting

6

public school classrooms without being appalled by the mutilation every-

1..here--mutilation of spontaneity, -of joy-in learning, of pleasure in.

creating, of s nse ot self. (1970, p.).0)."

In many ays the Free School movement and the'open education move-

ment are rea tions to the negative aspects of traditional instruction.

Still, at same point in time we must begin finding out whether what is

being don in either -open classrooms, Free Schools or even traditional

classroo s is really in the best interest of children. For instance,

with th= increased emphasis on affective development in a less structured

enviro ment, will'students come away from schools ill-prepared acade-

mical y, and fulrok illusions of the werld?, Again, it would seem impor-

tant that basic research beconducted to identify what kinds of learning

env ronments are really best for 'the majority of .our

89
00
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Thus, It appears that some soul searching on our part is definitely

in order. It may be that as a result of this soul search4 we will con-

elude that the most important things we can provide in our schools are

alternatives...alternatives for student choice of classrooms, teachers

and program. For it is only through opening up the schools that we can

provide different environments to accomodate the various learning styles

of children,i.e., structured or teacher- centered for those who function

best there, free and open for those who can function there. It may be

that instead of an era of revolution we may be'entering an era of crisis

and conflict in educational philosophy. What,should the goals of our

schools be? What rolei should students and teachers play in these schools?

%hat school, policies need to be changed so that the schools we want can

evolve? These are crucial questions--ones that can split a faculty orwe.

divide,a coMbunity. But above all the disagreements that are bound to

occur, we need to maintain the dialog and respect the rights of All to

determine their own #tyle of education.

That students who experience high individualized science program

develop higher levels of science cognitive attainment, supports the be-

liefs of many science,educatos. For years science educators have claimed

that student-centered, inquiry oriented classrooms are more desirable than

teacher-centered,°reading oriented science classes. Fewer educators have
1

been willing to coMiglt themselves to individualized modes of instruction,

even though an will support it in theory This study lends support tof
those who believe that students need to be\active participants it the ex-

ploration of scientific problems. The prodesses of science seem to be

best understood when students practice them in high individualized classrooms.

r 4
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If science related cognitive skills are to be incliiled as gPals._-f

schools, then appropriat e modes of instruction that foster such skills

need to be included in the schools' programs. The results of this study

suggest that higher levels of cognitive growth seem to be related to

the degree of individualized.classroom structure and the opportunities

for students tb perform their own investigations.

Other subject matter areas of the school's curriculum can benefit

by pupils developing science related cognitive skills. The ability to

think logically, and to reason is applicable to most academic disciplines.

being able to detect similarities and differences, to explain causation

of events, ate to interpret and communicate one's experiences are vital

skills'of ''truly educated person. The results of this study suggest

treat when'experiMental-based science programs are individualized, these

cognitive abilities are developed to a significant degree.

Summary

The completed study contYasted the science related cogniti skill

attaim4ent of children experiencing high and loW inStidualized,science

programs. In addition, skill development .wash compared between open space

schools and conventional schools. A total of 903 fifth gradespnils from

seven schools were given a short revision of the Bristol.Study Skills

Test and a Student Questionnaire. Concurrently, teachers were given.tMo

instruments that woulsd report their instructional practices and open

classroom beliefs.

The following data collection instruments were used:

P

(1) jpsttuctional Practices Questionnaire'(WQ), developed by the

investigator and local school' research staff; ,measures the

degree of individualized instruction being prfticed by a given

teacher.

4 91'
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(2) Ideas About. Teaching and Learning (IATL),developed by the .

investigator; measures teachers' philosophy or beliefs about..

the open classroom and practices that ought to occur there.

(3) Student Questionnaire (SQ), developed by the investigator to

measure students' view of how they generally go about their

science. studies.

(4) Bristol Study Skills (The Bristql), a short version of a com-
,

mercial standardized instrument adapted by the investigator;

measures students' science related cognitive skills; the test

yields five subtest scores and a total score.

...,1.e analysis of the results indicated that students experiencing

high individualized science programs perform significaritly better on the
A..

first four parts orrhe Bristol. The multivariate analysis of covariance

statistically controlled for the effect of parents' educational level and

unique classroom effects. Students in open space schools likewise scored

significantly higher on science related cognitive skills than students

attending conventional schools. Attalysis of subgro4 results school,

sex and race) were also reported. Relationships between teachers open

classroom beliefs and _their instructional practices.wereRegligible. A

similar finding was reported between student cognitive performance and

teachers' open classroom beliefs.

The study raises a number of questions for:future e4loration. Re-

lationships between the findings and the current.open classroom movement

are provided with special 'emphases on problems associated with individ-.

ualizing science instruction.

{0
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APPENDIX A.

Instructional. Practices Questionnaire (IPQ)
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INSTRUCTION PRACTICE:QUSTIONNAIRE

. . .

)89.

Teacher Name

,.. '

. t

I. General description of teaching situation,

1. In whith,type of setting do you each science?

,

School

I
I

. Standard classroom (four solid wall:;)

Nrtable classroom

Pod or suite.(two or more rooms with
sliding walls between) r

Flexib.le or open space. (two or more

rooms with no walls between, solid
cr sliding)

Othekr(Specify )

.,

.

I

. ;

$

2. How r.any university courses stave, taken in the teaching 1
.

of science? Specify the number of courses (not credit
'hours) here: , .

.

3. How manyyears of science teaching werience dyou have?
,

.

0 - 21years
0

- 6 years
.

7 or snore

4. How many ypars have you taugAtat your present school?

0 2 years

I

3 - 6 years

7 or more

\ . ,

.

IP

i
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II.Instrucflopal methods used in your formal science program:

Please answer each of the'following items according to the frequency
a stated activity occurs in your teaching situation. you do not
teach formal (directed) science do not complete this section.

'

1.

For each Item, please'circle the.number next to the statement:that
best describes your situation. Use the follovingscale:

5 - Very fiequently occurs
4 - Oftep occurs
3 Sometimses occurs'
2 - Karely

416 1.- Never

PUpiis wit'Ir a class arc grouped Loro7eneoUsiy on

achieve:ment.or pelformance in this subject.

2. icAhing is directe'd to ar enti,re class in this
subject.

3. Instruction is directed to temporarily formed skills
groups in this subject.

.

4. Students receive skills instruction tnrough
individual pupil-teacher confezelices.

5. Pupil's progress proceeds at the pace of the group
-to he is assigned.

T.

6. Pupils are given,indivcdualized assignecnts only
after *ey.have compl,!ted the'ret:uired group
assirknnents.

. . 7
..,

7. . Pupil's pro;resseis pued by individually prepared
pre:.criNjotls,or contracts:

s, .

help plan'asEgnments with teacile.rs on a /
one-to-one basis. 2 '

if
9. Pupils maintain a record of.their Own progress..

,

10. Idstruction is sequenced is this subject primarily
on teacher ju:igment..,"

./.

.11. Instruction is seghencedin this subject according
to a teachers' vanual.

I
12. A Variety of lsarlirgactivities occur at t _same

time in' ties subject. .

13. Pupils chin-,e 1f111 greuu as their perfo ,ance
&tinges.

.,)

14. Puolls are aowed to initiate studies in currictkum
topics from a higher grade lever whenever they.are
ready.

15. I plan my students' instxuction 4i th otter r teachers:'

9 9

4

v

1 2

90.

4.5

- 2'

1 2

.2

.0

'2

1 2

1 2

.A1 2

1 2

. 1 2

1 2

1 2

1 2

3 4. 5

3 4 5

3 4 5

3 4 5

3 4 5

3 4 5

3 4 5

3: 4 5

'3 4 5

3 4 5.

3, 4 5
,

3
!' 5



. . .

5 - Very frequently occurs -91..
6

& -tIften occurs'

.f, 3 -.Sometimes occurs---
2 - Karely'occursoccurs --

. .
.

1 - Never occurs-,or

i .
. I

, V ,,,, v ... (*

16. by students have indi,vidual conference with me. at least
Once a week. r-

%,t 1
0.

17,.. The sane tests and otner forms of evalua'Ood are given
to an'entire class of pupils at the same time. 1

a

18. Pupils initiate changes in topics of study in.this subject. 1

19 DiagnoWc tests 'are given to pupils on an individu0 basis
when pupils are ready to make changes in their programs of
sti;&.

1

. .

20. Instructional groups in this subject are cross-graded
0.e., pupils from two or mpre,grades are in the same group). 1

- .

21. All students are expected to learn the same amount of
material or the same number of .skills..

22. Pupils are grouped according to their interests in this
subjeft.

2* 3 4 5

1

2 i 4 5

2 3 4 5

2 3 4. 5

2 3 4 ji

1 2 al 4 5

1 2, 3, 4

23. Instruction is Uniquely sequenced for each student in this
subject area. 1 2 3 4 5

24. For instruction in this subject groups are heterogeneous. 1 2 3 4 J5-
.

25. Students use a variety `of hocks in their science instruction.i.1 21 3 4 5

26. Reading and wrfting about different science topics is 'the'
chief mode of instruction.

1 2' 3 4 :5

27. Pupils record observations and data from their own
experiences.

2 3 4 5

Com-lercidlly prepared science kits such a SCIS or ESS are
used in addition to science textbooks.

1 )1.. 3' 4 5

29: Students bse equIpmentend other science materials as a regular
'part Of their science. program..

1 2 3 4 5

'30.,Students conduct their own experiments.

. . 10 0

t

1 3 4 .5 . ..>"
,

:
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IDEAS ABOUfTEkHING-AND LEARNING

Please complete .the following information:

LName:

A

School:

Total yeaV teaching experience (including current year)
.

Numbdr of years in present situation (including current y r)

"11

Instructors:

. . . ... I

93..

ti

I

, .

.

.
. 'Folidliing is a list of itateme?ts about qaching and

6
learninc. We all think

...
.

cdifferently abbtit such ratters, and this scare is an athmpt to let you express your

bell'efs and opinions . Resp to each of the items using the folTowirg scale;
. e e

I. Strongly agrel

?'.

. 3.

4.

5.

6.

. 7.

Agree
Tend to agree
Undecided i
Tend to disagree
Disagree ,

Strongly disagree.

.

7

For example, if you strongly agrde with.a statement, you would circle the 1

from the list of numbers.next to the item. If you strongly disagree., you would

Circle 7.

Since this is a survey ofopinions,rit is desired that you indicate ?cur?

own persona: :pinions regarding. these questions, regardless of whether you thi4k

other people might'agree or disagree with you. There are no "right" or!"wrong"

answers to these statements. This is a study of personal cainicns,,and of

personal opinic.ns or.!:.). Please fill these forms our independently.

10 ti
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Ratjng scale: 1. t Strorily agree

2. Agree
.

3." Tend to agree
...

4. Undecided 1

'' PN
1. Leariling ^:-.. to learn is tore important than leahning'f.a'cts.

these days.

r

,Tend to disagree- - 94,

Disagree'
. Strongly disagree

2.. When it cc-es to learrirg during early t ldhood, .crk and

2

. play. are'co7;fie--eLory: 1 -12

an aovisor, cors,:canf..ard catalyst for learning.- i 11 2

4. Old9r chrICeen s^SJld p_e utilizedinore by the sctiodl'Sto

help lo:Inger children in tne ways 9f iearntng, such as with
.reading 1 2

3 4 5'6 7 '.-

-

3 4 5 6 7.

3- The teacher s~::-:c Ca 1..qss direct aching and be more-Of.

3 4 5 6 7

3 4 5 6 7

. .

5. Teacn,ers sneu1,1 de iFlfcr=ed of the IQ scores and otner ability

scores of all stJdenzsit)efore a ,ne schpol year.begins. .* 1 2 3.4 5 6.7

6. There s!,culd be set tl:me-blocks.durir.g the day for

instruction in reacingeth,' etc.: .
1 2 3'41'6 7

7. In judging a childt's writing, the,primary emphasis shouldbe
vuu,. :ano..I grammar.

8.' Obedience and respect -for Authorlty"Ire'the most "important
virtues schools' should emphasize..

. h
9. It is important that the physical ekvironment of. the class:-

room be structured, such as by dividing the 'room into
4

,s; learning centers. . .

.

&

-
10. 'Classroom chaos.would most likely occur if children were

'allpwed complete freedom to cnoose their own activities.
. , ,

11. A school should know where any given child i`every moment
of the- day.

.12. Students should not be allowed to use books or notes when
taking tests.

13. The classroom should not be a place where children play
or wander..

14. A child's experiende in school should not include experiences

withith failure.
- ,

. 15. tarce group drill ard practice should be abandoned as die
priary epproacn to teacning.

103

1 2 3 4 5 6.7

1 2 3-4 5 6 7

1 2 3 4 5 6 7
I,

. .

1 2 3 4 5 6 7

I

1 3. 4 5 6 7

.1 2 3 4 5. 6 7

i 2 3 4, 5 d

1 2 3.4 5 6 7

'1 2 3 4 5 6 7

4/6
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sting scale: -1. Strongly agree

2. Agree
3.. Tend.to agree

Lt. Undecided

5. Tendto disagree
6. Disagree.
7. Strongly disagree ..

. .

16, ,'Stpdents should be gi'venmore opportunities ,to tinker` about'

,and manipulate Concrete objects. . ,. ,.1 2. 3 4 5'6 7
,

.

, ,
. e .

17. Nearly all students can be trusted in most schobl situation k r .

without close supervision. . . . . 1 2 3 4 5 6,7

,

18. It is more socially desirable to keep a Child with his own

age grout, even if he has difficulty doing the work.

#.

19. In dty-tq-dayClassroom interaction, fdrmal standardized tests
. . . .

.

are more valid estimates of the individual needs of children

than are teacher's intuitive feelings.
,,

20. Learning concepts and principles is.moee important than
%developing a positive self-concept or interest in learning:

21. 'PreSenting content to students-in great detail is not

required for good teaching to-occur.

22. There is probstly Flo stch tking .,,,.....,... -......, .....j....as "flles0.0 le.v.n.ifsilIC+Wi0C of

individual children. J
4

. 23. It is not particularly important for parents to know the

philosophy and goals of a school.
,

.
. 6

24. Failure.should not be Counted against a child.

25. Most of'the schools lin America have become so strict And .

inflexible today tha they are destroying children's ''-

spontaneity? Curios ty and love of Learning.

. .

26. The classroom is o place for conflict, disagreement or

arguxent.- , . 1 2 3 4 5 6 7

27. A child must 1 arn that sometimes his freedom int.st be limited

so as riot to terfere,with the freedoms and frights of othercr:'' 1 2 3 4 5 6 7
.

1 2 3 4 5 6 7

1'2 3'4 5 6 7

1 2 3 4 5 6 7

1 2 3 4 5 6'7

1 2 3 4:5 6 7

1 2 3'4'5 6 7

1 2 3 4 5 6 7

1: 2.3 4.5 6 7 .

4
28. Good interp sonal reltionships among teachers may,4e,the most .

critical aspects of successful team teaching in an oiee.;ji
1 2 4 5 6 7space lear ing environment. . 11i

t
. . .

29. The poli y of schools should be free enough so that if a child L.

did not, v.ant to work on a given day, he would not be pressured . ,.

to do -o. 1 2,3 4 5'6 7 r
N,

30. In a dition to official records, students should keep their
oWn .chieverent records and accounts Df what they are doing. 14 3.4 5 6 r"

104



Rating scale: 1. Strongi;y:agree.41 .

-t 2., Agree

3. Tend to agrpe

A. Undecided

41,

. *

5. .Tend,toVsagree .

. 6. \IDiagree

- 7. "Strongly disagree

96.

t1
, I

1,2 3 4 5* 6 7

.

31. In any dio.scp1 re, there exists some indispensable body of

krowledge teat ever; educated person should knob.

32. . Many diffreit. concurrert activities in a classroom actually
Wider tre productive learning behavior in cnilden.

33. Schools $rc,ld allc.,r the child to be iree to experience the
world ariourd nim in. his own way. I

.

34. For learning to be more lasting, parents need to reinforce
those behaviors tne schools are teaching. .

35. Daily compulsory school attendance is vital fbr every child,
whether he wants to be in school or nct. ,

. . .

16. Schools should (each studeng the teLhniques of taking tests.
. ..

.

.-
. ..;

1 2 3 4 5 6 7

1-2 3 4:5 6 7.

*1. 3.4.5 6,7

1 2 3.4 5 6 7

1 2 3 4 5 6'7

37. -Teachers shOuld be leis concinned about 'students covering
material in a given curriculum.

38: Wheo.more.than thirty students are grOuped together in the ,

same physical area, the'amount of learning tnat an take
place decreases.

i ,

.

391 Teachers shduld allow chi dren much more freedom to choose their
own learniKg activities d ring the day.

1'2 3 4 5 6 7

40. Daily.time schedules are n cessary,:in school operations.
/ ,

41. Grades are the most effective` wayg 0 motivate students.
4o.oe 1

42. Teachers.shouJd more concerned' about students defiming:and'.
.pursuing thOr own goals.

43. most schools today do not put the emphasis upon the child
learning, bli(t ratner on.the teacher teaching.

44. Pupils can 'behave 'themselves without constant supenvision.,

45. As Instructional leaders of schools, pri ncipals Should sperP('
much mgre time in' the classripm.

- 46. In learning,-failure is as important as success.

.

47. Getting god gradeb shouldbe the most'important goal
the rajority'of our youth while they are in school. '

1C15.
t

1 2 3 Z 5 6 7

1 2'3 4 5 6 7

'2 1. 4 5'6 7

1 42 3 4 5 6 7'

1 2 3 4 5 6 7.

l 2 3.4 5 6 7

1 2 3 4 5 6 7

1 2

for

1 2

1 2

F . "n

3 4 5 6

3 4.. 5.6 7

3,4.$ 6'7

I
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Rating scale: 1.. Strongly .agree 45.- ..Tend to .d ree
,

2. Agree 'c * 6. Di,s4ree 1 .-. ,Agree

3. Tend to';..a)gree '.- 7. Strongly. ciiisaVee *

'4.. Undecided.
. )..

97.

: 4-*

. ,
48. In most cases, the exrtis,1.1- of pressure to learn on Oil

%,,

will not adversely affect their attitude's toward I earni n l' 2 .3 tlY5 6 7

49. Parents should be Lent' out of the admini-stration of the schoo-1-.;.

50. Most children learn tecause. they are afraid of fail ing, or the
consequendesof fairing.

,

, .
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a

1 T
: r

1 2. 3,4 .5,§ 7, .
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o,

2 3 4-5 6' 7
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Study. Skills

P

NAMF
last.

BOY

scitodi

L

CIRI. b
first

TODAY'S DATE.
-;,-

day Month )car

PATE OF BIRTH AGE
ea) month year years months

.a Est Properties Structure. Processes 1.aplao.liton. Interprctattona Total Ra'W Score.

Raw Score. -
; , "

r .

)

Alan Brinier
Margaret Ficller
Wynne Harley-
.folua Taylor

5
. HOW TO WORK THIS TEST

When vou, are tol.d: to begin, turn over. the page and
read what You have to, do., then start- working.

When you have finished one page, turn over and go on
with thg, ne5:t. Do not wAit to be told.

rl'he. test 'is parts and after some time you wii./ be
told 't9, lea e one part and go on with the next. .. .r. I A : .

(.

...

Otten the que"Seions are asked in such a wav 'that volu
have to cqmplete a sentence by 'making a dross 'next

. to 'the -ritiht answer like this0 or by writing a
letter or' a word or by underlin.ng. Then you are,
asked to answer in other 174-ays you will be told whaft
to do. .- ' N '
Work fast. Write if you. can, rather than print.

gf you make' a mistake, cross it .out neatly and make
your correct answer.

.
/

-
Reproduced with Omission of Thomas Nelson and Sons LTD,
LoOdon, England,1973. For research purposes only.

. .
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Ii

. A C\
1. Watcr n it :s.lu-ft op-ri tr tl. rir.0 1.,:iom ..stircli of tile r 03;,111c t.00;(1 it i r 1"z

,! ?

nit au :61, .7

A very Fula ?

'). whicn , u, -,,,,-, riuir:- ,0n1-(1 arn-ignetr)
\ pick up'

' 0.

N.

a g:...;;,;6callau,,er

0 a drip cut .vdtc;

a 'piece of coal

1

KiRT 1.

a sharp iron 'rad

a bread crumb

A

3. The hills arc marked

. The valjeys arc marked

and .'
S.

-
. .

ie 4. The man at. is standing in the shidc
0 ofthe tree.

;The man at' feels hotter than thq

man at

0

' 100.
5. These three blocks arc the same weight but0 one is made of I.-adone of wood, and the

other of sto-ue. Writeunderfeach block what tu is made of. . ;-

M irr rs
11 9

A`
I

B

. John Robert s Richard

V.-hen Rohrt Jr ks into Inalor he cap tr c
John NVI,o do tut` othcrs scc in thc mirrors?

looks into mirror6. When0 he sees Richard.

7..When Richard looks.into mirror

he sees

.
.

Puns

Glass
A.

Magnet

B. 1; the' pins ilioveabout on top of the0 gla% when thc,magnet is moved about
underneath. Vhat will ha.Ppen in B. hen .

the magnet and glassare turned uiltide
. down?

.
. _

0 the pins Nvillistay on'al 1 over thetass
4 . ' i-

Dthe pins will all fall of

0 thc pins m ill stay ontjusf under.
10144magnet

Or do not know
u ,- .

Page total

(No. right)

0

4,

Go;ork to t he
inex+. par

I

f



1-; . 3.-oi.,. . .

9. Write A under the %Alp with thi most 'steeply sloping sides, and B under the valley with the most
0 'gen'tly sloping sides.

it. Underline any of tItese thiir that could
0 grow if they 1, ere put into soil and hiroked

after:

a button

a cornflake

a grain of rice

a pin
4Fa pea

4

t

11. What u ill a iced from a scaiore tree -
become %. hen it is 1)1.).,1 into a 1ILA.cr bid

& and starES to grew? Underli ye the anm% er

a biper seed

a'flower

a sycamoremee

a heap ofsoil

a bale* tree
.%

4

12, The nario(st ti.cri,is ritaiked

The wictest river is marked

. Go onto Po..rt Z,
. V. r ;., total 41'1 19

..\., rigia)

.110

Rr 2.

11

.

table tops need three' leg's each 10 keep
than up Obe leg heal pin %% here kiakicross
is . (losses in lWO of the other rtigs
, here the oilier legs should go to in.ike

si
the

table rhost cadN ;flu: first leas been done for you.'

9

Pagt total'

No tight)

Go on to the
text pole.



18..The quickest way to walkiroffi A to B
Q would be to cross

the bridge marked

The longest w a% from B to A
is over the bridge marked

A t__

a.

39. 1-he most ev(?nsi% c place to build a
C bridge over this ri% eris lihclfiens to be at

the place marked %Nirh thc letter

20.A bridge built at the place marked

would require a new road as well-
. as a bridge_

B'r=

I

The fur %%beds have a lotp of string tied
tighrk round them. WhenN% heel 1. turns, the

. other . heels turn also. In each diagram put a
cross on the < heck that w ill turn the same wey
round as A. 1 he first has been done for

22.
C

21.

023.

24. The shortest way for Bill to walk to( house A is to cross tile bridge marked

it-- ___ ___.

C

.6) A

Page total (Pt. 21 .

(No. re.ght}

Part 2 total

(tio. right)

6 ern Jl

onto Popet--3

PART 3.

25*. Which of those shows how young frogs amprodueed ?
C 0

0
0

Parent frog --> Young frog

Parent frog --> Egg Young frog

Parent frog Tadpole Egg Young frog

Parcnt frog --> Egg > Tadpole Young frog
, Go on to the

,next pale



26. NI:try i lie.Ru-r than J0.0150 the tee -case
doe, not balant hen the sit like this. It
will bal.i{t. c it \ :nines:

Peter

norcr to
ills en,i
Slesit'el

,thc(cntre

it will not balance
i.herever Mary is

cannot tell"

0 .1'611,b

.27. If Peter and John balaneecach other like,
this, «ho is heavier?

John 0 both th0;ame

0 Peter 0 cannot tell

I

4

28. .hen'the stone is put into the water, the
C saterl6c1.

0 stays the sate

0 goes down /

0 goes up

0 do not know

112

103.

Balls Ani and C arc mask of w ood and are
c\actk the same. Ball A rells,doiir? the slopepand

, hits 13. \\ hat haRiensto the balls ?

29. gall B

oestays still

hits C

pushes A back

0

0

Ball C

pushes B back

stays still .1

rolls forward

. .
30.Wlicn Sp; in.z comes, apple trees stall to grow

again mull the ncm Winter. 1.Vrite I against
the aunty, that happens first, 2 against the
nest, and soon.

) blos;,oni opens fruit ripens1

leaf buds burst
0

flow crs drop off

ginse pimn began rowing his boat doss n the river
frorit Village A towards Village F. But.hc
had to leave the boat and finish the jou'kncy
by walkinc froinilic spot :narked
It. was clang( roils to row fur therthan this
because the riser was bee otning:

0 too wide 0 'too fact '
0 tet0 slow

Page total IN

1No right}

0 too-narrow

Go on to Part
31 j Pay 3 total

1 iNo..righti

e



4.

PART 4.

4.

3?. A was put on some scales and balanced a'0 N%e!ght W. A %% as then cut into mans pieces,
uhich ere all put back on the scales.
These weighed:

rers,re than W

less than W

0 the same as NY

0 cannot tell

104.

.4.

33. The longest river is marked

The shortest river is marked
O

s

34.Why do clouds sometimes mop equiellv and
0 sometimes slo'uly in the sky ? It.depends on:

4
0 howsunny t>fc darts

0 how qtficklv vcu arc walking
v:,hen you sec them

how fast the i is blowing

how much air t c clouds make
t

to push glem

A

B;

I

35.- A and B arc exactIv.equal strips of silver
'0 paper. B is roljcd up and made into a spiral

C. The length of sikver paper inC is:

0 greater titan
in A

0 less than
in A

Othe same
as in A

Ocannot
tell

As.

113

N

..`3

..37.
0

J

36.111e things in Group A are put loge /her
JR:cati,e Ow% -ire the santc kind of thing and
aic dtticrent from those in Group B.

Croup A

butterfly
. frog

grass
cat .

Group B
train
radio4et
scooter
rain.

Which-zroup does each of these belong to?
Put A or B after each.

goldfish

A and 11 are two identical
After A has been squashedof

r
cray in it is teen:

0 .moretlian in B

1

balls nf, clay.
flat, the arourkt

Aantc as tit H

0 less than in B cannot tell

Part 4 total

(No. nsho 'Go on to Part 5
. over the page,
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1-71F
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is100 miles

is 3 mites :

is 2 mires

is10 miles

In thr,r drat.. nos, star: for
r , ::

bri(A% 1) I &ling 1 f Ii. IS

14 II U a 1? I tow- t; ttAII than it v
fit,nt .

IS'F.fhorcl th.,tAnct
.han li rs frc'.n t',,

t'S XX XX X X
X X

:S.(14'.\' . ,< X

iCentspees X `, X X XX.
. DAIVIP) pR

Pn a natu c walk some children counted the
different I,t ds of antinalz found undcr
stones. The 14,oked unds-r stones on dr% cziound
and on damp ',round. and kept :te caunts

- . scparatell.. ards theymade .t t hart and
put one X by tt na.ne of the alum:1114>r 4'

every time the% Itind that kint; under a stone.

4.1. Which kind cs Int rrsal was fous1d most
0' often underdi tow-. ' ,

S

0, woodlople

0 spider

42. Were fewer different kinds of animal found'0' under, damp stones or under dry stones .

0 the same.'

snail

, 0 worm

cennpcde

'0 truer under
damp

0 fewer under
drs-.

under both
Ocannot
tell

43. Centipedes were found more often under:.

0 0 dry stones i 0 both the same
0 ditmp stones . 0 cannot ten

114

Ertti '01 .tes
l... 00i\ over lour

?..rt 4,ns! worK whilet
others firtq.h.
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C

STUDENT f ESTIONNAI RE

Your teacher:

A. .7hpse cuestions have ro right or vrong answers. Please check the one
resoonse whim test :e11s'now you study in science.

"..)K ccter do yo,, won( in grot,ps in science?

cften

:1.7 0, 0-it

-.4*;7,r

so,,etes

ty Yoursel in science'

-cw *te.^ dc you pave irdivitual confererces w1tP var teacher?'4
,,,en

sy7el-ires

seldoT

4. How often are the assignments the same for everyone?
o'ten -

1

5. Ca_you oftr nr7: clan w-hat activities you will do? A .

es

S

6. ;"':o y often helo decide when your assignments be due?

yes
. _

7. How often do all students take the same test in a group at the same time?
often

. .

,
,

11

sometares

seldor'

11'3

y.
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APPENDIX E.

Parents' Educational Level (PEL)

Coding Scheme
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I

.16

'
*

11

,
........

.
A ',

.. -,
109.c.:4

...

.' . I
. -

,t; lot....,
Coding Scheme for Parent Education Level re '..

f

...

t

0 Unknown (not reported by ,school,) .s

1 = No formal schooling (specificany reported)

2 = Some grade school (Grade5 qr less)

3 = Finished grade school (6th, 7thor 8th grade)

4 = Some h.\gh school'

S = Finished high school

6.= Some college (Nursing school included)

-7 = Finished four-year college
-

8 = Some grhduate,professiogal school

= Graduateor professional degree

1

4

4

118

4

a.

4

4

Ott

4

, .

/'t

4
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Three Forms of .the Instrpctional
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Practices Questionnaire (IPQ)

iA

119

/

. 1 ..

flo.

C

4

v

--



4

4

a

1.

G

Ndte'to the Reakr:

41k.

.. .

The first'Instructional Pfactices Questionnaire includes items. A 1.
'

-
*

..,to be fanswered b a l,' teachers, whether they teach reading or* athematics.

The Jestionnaire is divided into threeparts:
1

, .

A
!

A
. General Description of teaching situation.

* ,,4 -...02

II. Instructivul met ods used in the formal reading pro ram:
71

III. InstrudEfonal methods used in the formal mathematids rogramr.
Ale .(

The first twenty -four times in Parts II and ;I.are worded dentically.
.

1

)
t

ther items were added to probe methods unique eo reading or ma hematicsi
s

PartsIII anAIII are regarded as two separate versiahs of the 1 Q.

Le second IPQ, also provided in Appendix, A, was the tedc er

used in ex ring-the research' ques#1ons in this dissertation.i The

first twenty -four items of Pact II are identical to Parts II and III of

instrumen-t

the previous instrument. itemS 25 -30 are unique to science.
A

r

v

.0

s

I

t

;V.

120



0

-INSTRUCUONAL PRACTICES QUESTIONNAIRE

!

Name
4

I. General desqription of /Leaching
. .

/

1. 'In which; hype, oy'setting do

SJ 1

Portable classroom,

situation.

you teach?

' School

Standard. classroom (four solid walls)

;

Pod or suite (two or more rooms
with'sliding4tAlls:kewen)

vs,
,

,ff Otkle or Open sii#4:0411 or
aTels with.noAila:betweeny

112.

Grade

4

or 'Aiding)

Other.(specify

2. Wottld,ypu describe your organizatiore ittstruction

Self - contained

Something else
: ---- .,

: .

Are yoU responsible for teaching formal.I(directed) reading? . ,

Yes

No

4. 'Are you responsible for'teeching formal (dikected) 5)athOmatic s'?

Yes

No

5. How many university courses have you taken in the teaching of reading?
'Specify number of courses (nit edit hours) here: 6

6. Has your university training in readng been helpful to you?

Yes

.
. No.'

, Have had none.

7.
. r
How many university'courses have you taken in the teaching of math?

II
Specify number of courses (not credit hours) here:

12.1

4

I



113.-

8. Has your-university training'' in math been helpful to you? N,

Yes

i No

\\, 9. How many,Broward County inserilice programs in the teaching of reading
...

. have you attended? Specify 'number of programs attended here:
...

- ..
.

111.10. Has your inservice training in reading been helpful ro you?
ei

Have had Time

5 , Yes
.1

I,
.1h)

.

t . ,

...7.-7----,..--. - ... . - -'Hate-had- none .

_

'.
. ,.-..,

11, liburmany Broward County service,program* in. the teaching Of matft
Ar .have .you attendiat7 Spec number of programs attended here:.
-77

-

HaSa your inservic raining in,math,been helpful to you?

, Yes

.

No

Have. had none

J.

Et. Instructional methods
4useditt your formal READING progtam:

Please answer each of the fcilloling items according C thelrequency a-,.
. , lo. .. . .

...

.

state'd attAvity occurs in youl teachthg sitUaeidn. If you Od.not teach
-lomat (directed) reading, b not complete this°seCtion. .ir

..
,,,

- ,.,
For each item, please circle the number neu,toehe statement, thap.best -
descfibei ydui Sittat ion. Usesthefollowing *scale:

2.

3.

4.

.

0

4

.- ,
, .

.' :- I...

,- .

t it

5 - Very frequently7. *
4 1--Often occurs

4. .

3 .1: Sometimes,occurs---)

2;- Rarely occufeq-1

ig 1 Never occurs,

-Pupils within,a class are grouped homogeneously on
achievement or perrormanceAn,this subject..

'Teaching is directed to an lire class in this subject.

Instruction is diretted to temporarily farmed skills
groups in this subject.

: .

4...,:,

Students receive skills instruction through indivi-
....---___J_,. .dual pupil-teaclier conferences.

.

Occurs--

.*,

5

'5.

5

.

I'

*

I

4, .,'.i

1 2 J.4

1 2 '3 4

1 2 .3 4

..
.

1,

2
.

3 4

122
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%

t
- ...-

- 114 .,

- Very frequently occurs
4 - Often occurs-----! --
3 - Sometimes occurs---
2 - Raely occuts

--1

1 - Never occur

5. Pupil's progress proceeds at the pace of the group to
which he is assigned. . ..

.

_....-

4. Pupils are given individualized aspignmdnts only after
they have completed the required group assignments.

4,

1'

7. Pupil's progress
prescriptions or

8. Pupils help plan

one-to-one/basis.

is 'Iced by
contracts.

assignments

individually prepared

with teachers on a

9. Pupils maintain a record oftheir own progress.

10.: Instruction is sequenced in this subject primarily
on'teachei judgment.

11.' Instru ion is sequenced in this 'subject according
,to a ,:achers' manual.

12. A va ety of learning activities occur at the same
time n this subject.

. 13. Pup
chp

14. Pu

to

re

s change skill gioups as their petformancs
ges.

is are allowed td initiate studies its curriculum

cs fromp higher grade level whenever they ate

1 .

15. 1 litn my studenti' instruction with other teachers.

16. 'My -tudents haVe individual conferences with me at
lea t once 'a week.

17. Th same tests an4 otherforms of evaluation are
en to an entire class of pupils at the seine time.

la. F' pil
b ct.

initiate chgnges in topics of study in this

iagnostic telts are given to pupils on4hn individual
a4As when pupils are ready to make changes in their

programs,of study.

20. Instructional groups in this subject are cross-graded
/ (i.e., pupils from two or more grades are in the same

group).
4

123

1 2 3 4
. .

1 2 3 4

1 2 3. 4

. ,

1 2 3 4

1 2 3 4

1 2 3 '4

1: 2 3 4

1 2 3 4

I' 2 3 4'

.,1 2 3 4-

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

1 2 3 4

4-

1 2 3 4

5-

5'

5

5

5

5

5

5

5

5

5

5

5

5

5'
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5 - Vary frequently occurs--
4 - Often occurs
3 - Sometimes occurs`
2 - 'Rarely occurs---

. 1 - Never occurs1

. 21. Alf students are expe cted to learn, the same amount of v v Y v
material or the same number of skills.

3 4 5

22. Pupils are grouped according to their interests in
this subject.

1 2 3 4 5

'23. Instruction is uniquely. sequenced for each student
in this subject area.'

1 2 3 4 54

24 For instruction in this subject groups are
heterogeneous.

1 2 3 4 5

25. Students use a variety of books and materials in
their reading instruction.

26. Informal reading inventories are used to se tup
students' programs.

27. Students read orally in groups4e

28. Students read orallin one-to-one conferences with
the.teacher.

1 2 3 4 5

1 / 3 4 5

1 2 3 4 5

1 2t3 4 5

29. Students choose the book they will use for formal
4 readinvinstruction.

1 2 3 4 5

111. Instru'ctional methods used in your forpal MATHERATICS program:

Please answer'each of the following items according to the frequanca stated
activity occurs in your teaching situation. tf you do not teach formal '

(directed) mathematics, do not complete this section.

For each item, please circle the number next.to the statement that best
describes y9ur situation. Use the following scale:

, ,

5 - Very frequently occurs
4 - Often occars
3 - Sometimes occurs ---
2 - Rarely occurs
1 - Never occurs

1. Pupils within a class are grouped homogeneously on
achievement or performance in this subject.

2. Teaching is directed to an entire class in this
subject.

124'

1 2 3 4 5

. 1 2 3 4 5
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. S - Very frequently occurs
4 - Often occurs
3 - Sometimes occurs--1
2 - Rarely occurs--.1
1 - Never 1 1

,

116.

3. Ingtruction is directed to temporarily firmed skills v v
groups in this subject. 1 2 3 4 5

4. Students receive skills instruction' through
individual pupil-teacher conferenCes.

5. Pupil's, progress proceeds at the.pace of the group
to which he is assigned.

6. Pupils are given individualized assignRents only
after they have completed the required group

7.

8.

9.

10.

11.

12.

-13.

.14.

1 2 3 4 5

1 2 3 4 5

'assignments.

Pupil's progresg is paced by individually prepared

1'2

prescriptions or contracts. 1 2

Pupils help plan assignments with teacheifs on a
one-to-one basis. . 1 2

Pupils maintain a record of their ownprOgress. 1 2

Instruction is sequenced in this subject primarily
on teacher judgment. 1 2

Instruction is sequenced in this subject according
to a teachers' manual. 1 2

A variety of leaning .activities occur at the same.
time in this subject. 1 2

Pupils change skill groups as their performance
changes. .0

Pupils are alloWed to initiate studies in curriculum
topics from a higher grade level whenever they are
ready. ' & 1 2

'15. I plan my students' instruction, with other teachers.

lb. -My students have Individual conferences with me at
least ogce. a week.

17. The same tests and other forms of evaluation are
given to an entire clan of pupils at the same time.

18.. Pupils initiate-changes in topics of. study in this
subject.

123

3 4

3 4 5

3 4, 5

3 4 5

/3 4 5

3 4 5

3 4 5..

3. 4 5

3 56

l' 2 3. 4 5

1 2 3 .4 5

.3. .2

1 2 3 4 5
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17.5 - Very frequently occurs.1-1

4 - Often occurs -
3 - Sometimes occur. --- I

2 - Rarely occurs
hil). Never occurs

1

basis when ils are ready to make changes in their * '' ...- *

19. Diagnostic tests are given to pupils on an individual
1 .mo

programsof study.
1 2- 3 4 5

\

20. Instructional groups in this subject are cross-graded
.0..e.N.,pupils from two or more grades are in the same

I group)
1 2 3 4 .5

21. All students are expected to learn the -same amount, of
material-or, the,same number of skills: A

22. Pupils are grouped according'eo their interests in
this subject.

23. Instruction is uniquely sequenced for each student in
this bject area.

.1 2 3 4 5

2 3 4 5

1 .2 3 4 5

24. For instruction this subject groups are
heterogeneous.

1 2 3 4

25. Students take home their own texts to do their
Assigned homework. 1 2 3 4. 5

26. Students are assigned skills kits exercises.
'1 2 3 4 5

Manipulativt aids are used to develop beTtet urgler- 0

standing of math copcepts.N 1 2 3 4 5
.

(28. .Academic games are-usedij '
.

1 2 3 4 5

29. 'I use tie mathematics teachers' guide and continuum. 1 2 3 4 5

30. I use the county designed diagnostic and inventory I
tests.

1 2 3. 4 5

31. I record pupil achievement on locally produced
fr.,.

inindividual` . .profile sheets. 1 2 3 4 5
. .

32. Students are aesigiled idrill and pfactice exercises. 1 2 3 4
h S

128
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INSTRUCTIONAL PRACTICES QUtSTIONNARE

Teacher Name : School
*

4
.1

.. 1, 4

1. General descrpti6n'of teaching situation:
,

I. In which type.of setting do yiu teach science?

A

r

Standard classroom (four solid wa11:1

Portable classroom

Pod or suite (two or more rooms with
sliding walls between)

Flexible-Or open space (two or more
rooms wit no walls between, g-Olid
or sliding)

Other(Sokcify

I
2. How.rnany university courses have you taken in the teaching

of science? Specify the number of courses (not credit
hours) here:

3, .Howmanyyears of science teaching.experience do you have?

0 - 2 years

3 - 6 years

7 or more
444

4. Now many years have,you taught at.your present school?

/ 0 - 2 years

3 - 6 years_ s.

7 or more

12 7 SI

9
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irinstructional met hods used in your formal xscience. program:

Please answer each of the followincritems according to the frequency
a stated activity occsirs in your teachit9 situation. IF you bo not.
teach formal (directed) science de not complete this section.

FOr each ite7, 13Tease c- ircle the number next to the statement that
best describes your situation. Use_the following scale;

4

119.

f

5.- %cry fiequently occurs--1
4 - 6rtev occur,. 1

3 - Sor tines Occurs
2 - Parely occurs--
1 - Never

Pupils within aoclass afe grouped horogeneously on
achievement or performance in this,subject.

)0. 2. Teaching is directed to an entirip class in this
saiect.

3. Instruction is directed to temporarily formed skills
groups in tkis subject.

4. St&ents receive hills instruction throuel
individual pupil-teacher conferences.

5. Pupil's progress prlIceees at the pace of the group
to which he is assi*d.

6. Pupilsare given individualized a,.signnents only
after they have completed the requiredegroup
assign-nents.

7. Puri r', prores,-; is p;-.Led by i;f)dividuall prepared
:prc:.criptioos or contractc-:

S. help ple,n at.sgnments with.teachers on a
one-to-one basis.

9. Pupils naintain a record of their own progress.

. sk,

10. In :traction is sequenced ih this. subject primarily

on teacher juegment.

11.
11104

Instruction is sequenced in this subject according
to a teacher!.' manual.

12. A variety of learning, activities occur at the same
time in this subject. _

13. Pupils change skill groups ,as their performance
gkhanges.

14., Pupils are allowed to initiate-studios in curriculum'
topics from a higher grade level whenever tficy are
ready.

15. I plan ray studeAts' instruction with other irchers.

128

V V V. V
1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

3 2 3 4 5 ."

. 1 2 3 4 5

1 2 3 4 5

1' 2 3 4 5

1 2 3 4 5

a 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3. 4 5 .
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.5 - Very frequently. occurs

4 - Often occurs

3 - Sometimes occurs- -
2 - Karely' occurs

1 - Never ccurs-

r
V */ V

16. My students have individual conferences with me at least
once a reek. J .

2 3 4 .5

17. The same tests and other forms of evaluation are gilien
to an entire class of pupils at the same time. 1 2 3 4 5

18. Pupils initiate changes in topics of study in this subject. 1 2 3 ,4 5.

19. Diagnostic tests are given to pupils on an individual basis
when pupils are ready to make changes in their programs of
study.

1 2 3 4 5

20. Instructionil groups in this subject are cross-graded
(i.e., pupils from two b more grades are in the same group):, 1

21. All students are expected to learn the same amount of
material or-the same number of skills.

.22. Pupils are grouped accordingto their interests in Ofs
subject.

1 2 3 4 .5

1 -2 3 4 5

*23. Instructiort is uniquely sequenced for'eech student in this
subject area.

. 1 2 3 4 5
".

24. For instruction in this subject groups areheterogeneous. 1 2 3 4 5

25:Aidents use a variety of books in tteir science instruction. 1 2 3 4 5

-
. 26.Reading and writing about different ecience topics is the

chief mode of instruction.
1 2 3 e 5

V. Pupils record observations and data frOm their'own
experiences. ,

1 2 3 4.5

28. Commercially prepared science kits such a SCIS or ESS are ,

t.sed in addition to science textbooks.
1 2. g 4 5'

.. A
29. Students use equipmentand other science materials as a regular

. part of their science program. .

1'. 2 3 4 5

30. Students conduct theiplOwn experiments.
1 2 3 4 .5

.

12.9 Iir ,
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APPM4DIX G.

Communications with Test Publishers

130

I .

41

121.



4

Mrs. Baker
Thomas nelson P Sons Ltd.
81 Curlew Drive
Don Mills, Ontario. M3 po. R1
Canada

Dear Mrs. Baker:

March 26, 1973

I wish to request vermissitn to reproduce certain items from your
ristol Study Skills-Tests. Presently I am a doctoral candidate at
ova University specializing in science education research. My study
)1 esseptially contrast the 'cognitive attainment of pupils coming

f high indNiduatized instructional programs with pupil attainment,
in low individualized programs. The dependent variable in this case
wi 1 be an edited.version of the Level One Bristol Study Skill Test.
Act ally as proposed, scores from the various Bristol subscales will
be nJlyzed through various multivariate procedures suctt as MAHOVA.

. -

Lot fall when I received copies of the Study Skills Tests I was
irma, ately impressed with the process orientation of the Tests. Roth

. my ce ittee,and I felt that these were the first commercially prepared
tests that wnnid easnre pupils! cognitive attainment of inquiry skills
associ ted with science. It was further hypothesized that pupils who t
experi nce sciencb program 'that involve manymanipulative activities
in an ndividualized setting should perform better on the Bristol than
pupils that have traditional experiences. This became the foundation
for my dissertation study.

. . - .

fisil,everh in consultations with the various school personnel with
whom I must work, concern about different items fromthe Bristol were
expressed. For instance, several of the items were challenged due to
cultural differences in terminbloay; others were thought to be Atme*hat

. unclear for the majomity of students. Thus, thod10 neotiatiots' with
school pqrsonnel, a scaled down version of Form B with the addiction of
some items from Form A.Level One has evolved. Enclosed is a copy,o
the test is I.,wish to use it in my study. .As yu can see, full acknok7
ledgemerieto your firm will be given, togbther with a statement indicat-
ing that nermission_to use the instrument has been granted.

.1 . .

131



In return for permission to reproduce thesp test items I would
h your firm with a 07,'of the results of the studyty4

If I can provide furth' information do .not hesitate. to contact
me here at the university. Thank you for your assistance in this
matter.

.

MDPicjr
Enclosure

o

Sincerely,

Marvin D. Patterson
-Research Fellow

132.
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Thomas Nelson & Sons
(Canada? Limited
Editiohs Nelson du Canada-

81 Curlew Drive. Don Mills,
Ontario. (416) 444-7315
Cables Thondlson. Toronto

0

March 29th 1973.
.

Mr, Marvin D. Patterson,
Research Fellow,
Nova University Behavioral Sciences Centqr,
College Avenue,
Fort Lauderdale, Florida 33314,
U.S.A.

. :
T London

Johanneset,tag!'
peg

APwftwur.10
Vaer.ouver Naliobt

;

Dear Mr. Patterson:

Thank you.for your letter of March 26th concerning permission
to reproduce certain items from the BRISTOL STUDY SKILLS,
TESTS. The copyright on these Tests is held by Thomas Nelson.
& Sons_Limited, 36 Park Street, LondontWlY 4DE', and I am
forwarding your request to them since permission must come
from them.

Yours truly, .

THOMAS NELSON & SONS (CANADA) LIMITED

,4; . J.1.,

Mrs.Phyllis Baker

'pb:
P

cc. Mr. Peter Belbin,

Thomas Nelson & Sons Limited,
36 Park Street, London 111Y 4DE
England.

with attachments.
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Classification of IPQ Key Items '
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4 t

Coding of key IPQqu8tions by dimension of individualized instruction:

127:

'5- Variety of methods

4- Sequence of content

3- Rates of };earning'

2- 'Amount of content

1- Variety of content
,

. 0
.

2. Teaciling-is dire,ctto an entire
,

Elass in this subject: @ 0®
(.5.)

5. 'Pupil's progress Proceeds at the,paceofthe group to
which he is' assigned,.

7. Pupil's progress is paced by indiidully prepare
prescriptions or contracts..

8.. uptls help'plan'assignments. with teachers on a
one-to-one basis.

12.,, A variety ofilearning activities occur at the same
time in this subject:

.

14. Pupils are'ailowed to initiate studies in curriculum
,

topiits from a higher-grade level whenever they are

2 0)ready.
CO ® 5

2 3

17. The same testsand other'forms of evaluation are
given to an entire class ofiupils at the same tine.

18. Pupils initiate changes in topics of study in this -
subject: 4

\-`-% 19. Diagnostic tests are given to pupils on an individual
basis whe upils'are reach make change' in their
programs of Ludy.

21. All.students a're expecte\to learn the same amount of
material or the same number of skills. 1 (2..) ® 4 5',to

Instruction is uniquely sequenced for each student in
this subject area.

.
1 2 .3 -Q1.1 5

1
0.®

4 C-5)

_ .

133
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APPENDIX I

Factor Loadings of .IPQ .
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TABLE' 3.2

FACTOR LOAD IN GS ON KEY IPQ flak'

(Reading Teachers (N=298) and Math Teachers (N=270))
.

Item =

Factor 1 Face 2 .

Math T. Readin T. Math T. Reading T.

2 .47 .28 .70 . .75

5 .35 .34 .20. ' .20

7 .75 .75 -.13 -.24

8% .66 .65 -.33 .19

12 .53 .43

14 .62 .63 -.07

17 .44 .33 .74. .77

18. :43 .50 -.36 -.34.

19 .72 .7.0 -.09 -.13

21. .51 .46 .54 2 .,51

23 :70 .61 -.25

*Items 2, 5, 17 and 21 were reversed prior to running the factor
analysis

I p

125.,



.t

TABLE 3.3_

BEFORE ROTATION

FA TOR LOADINGS ONIPQ COMMON ITEMS.*

(Reading T chers (N=298) and Math Teachers (N=270))

Factor 1 Factom2

130.

0

Item = Math Readins Both Math Readino . Both

1 -.10 -.31 -.18 .06 .21 .12
2 ---.35 -.15 -.25 .67 ,61 .62
3 .32 .33 .32 -.01 -.10 -.OE
4

5

.50

-.29
.54

-.26
.52,/

-. 261

.13

.38

.18

.47

.15

:43
6 -.16 -.18 .42 ..42 .43
7 ' .76 .73 .74 .00 .10 ,07
8 .71 .68 .69 .19 .00 .T
9 .62 .51 .56 .12 .05

10 -.27 -.14 -.20 .19 .22 .08
111 -.05 -.12 .42 .49 .44
12 .55 .41 .49 .14 .09 -.08
13 .54 .47 .50 .01 .23 .12
14 63 .59 .62 .15 .03 .08
15 .28 .24 .27 .14 .09 .11

,.68 .66 .66 .12 .00 .05
17 -.31 -.20 -.26 .72 .70, :71
18 .46 .50 .48 .26 .18 .22
19 .70 .64 .66 -.04 .05 -.01
20 .20 .29 , .25 .28 .30 .30
21 -.40 -.35 .64 .51 .59
22 .38 .44 .42 .18 .20 .18
23 .70 .65 .6/ .09 .17' . .13
24 .22 .33 .27 .25 .17 .21

*Negatively worded items were not reversed prior to
.running this principal components analysis.

r 139
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APPENDIX J.

Histograms of IPQ Scores in Reading and Mathematics
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Teacher Distribution on Reading IPR
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School Distributions On Reading IPQ
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133.
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Teacher Distribution for*Bath IPQ .
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School Distributions on Math IPQ
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IPQ. Scores for Reading and Math: School Sums
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i7 3 1 26.20 - 67.20 X
d 2 1 e7.e0 - 86.20 X School 40

5b -1 0 66.20 - 03.20 i

56 1. 0. 59.20.- .90.20
50 1 0 90.20 - 91.20
56 1 0 91.20 - 92.20
59 1 1 92.20 -% 96.20 x Schoo166

1

t
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NOTE: Please give this sheet to the teacher who

will be administering the teacher' instruments.

I

DIRECTIONS FOR ADMINISTRATION OF THE TEACHER QUESTIONNAIRES

As a representative of the fifth-year teachers of science in your

school, the Research Department is asking you to take charge of the adminis-

138.*

tration of these teacher.instruments.

In order to put the teachers more at ease when completing these ques-

,- tionnaires, we are asking that neither the gincipal nor the guidance counselor

have anything to. do-with their administration or collection.

As the teafter representative .of your school, we are asking you to ."
4

complete the following steps with the group of teachers:

.1. Please make sure that no adMinistrative person is present while

the instruments are being completed.

2. Read the following statement of purpose to the group:
4

"The purpose of tie Instructional Practices Questionnaire is to
allow you to describe you'r instructional approaches in science.
The purpose of the second' questionnaire, Ideas About Teaching
and Learning, is to. allow you to express yOur beliefs and opinions
about teaching-learning processes.

While the instruments are not anonymclus, responses'will be com-
pletely confidential. Also4 as soon as possible, the treatment of
the information will be. made anonymous. The information we
gather is not going to be used in any type of individual teacher or
principal evaluation."

3. Do not distribute questionnaires to temporary, substitute. teachers.

4. Have teachers read the cover sheet and if any serious problems arise,

pease call the Researth Department (525-7617).

5. Make sure that teachers put their name and the name'of the school

on the top of each questionnaire immediately as a first step.

6. Please announce that collaboration with other teachers is not

encouraged even though they may be teaching in a team situation:

I

,



.
4

0

r

.............

4

7. Have all teachers complete the questionnaires as pef- instructions

within the instruments. This questionnaire should be completed

in one sitting. Do not allow teachers to take them home.1.

8. Cdllect the'instrUmentS and make ire that they are p'roperly

ideotified and completed.

9:.Any teacher who is ?bsent should be asked to complete the questionnaires

3'9.

/

as soon as he or she returns.
s

10. Pleasereturn all questionnaires to the school office. The
4

w

questionnaires are due back
%

in,the school office by May 15, 1973...
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Dear TeacW:

The attached questionnaire'is designed to gather information about
how teachers in ,selected Broward,County schools approach. their instruction
in science.' The results should be helpful to us in understanding local
instructional practices and in relating these to student outcomes:

Your responses to this questionnaire will be regarded as confidential
Only personnel% in the Research Department will handle .these data. When
necessary linkages with data concerning student outomes,etc., have been.
made, the need for your names will disappear and the treatment of this
information will be made anonymous. Be assured that we will deal with
the,responseson a.group basis. No individual teachers will be identified.
The information gathered will not be used in any typeoiteacher or
principal evaluation. The questionnaires need to have tacher hales on
them since we wish to study how certain instructional practices relate
to student outcomes. Again, ,these relationships will be studiyd and
reported on a group basis.

In filling out this questiongaire, you should do so independently.
Collaboration with other teachers is not encouraged even though you may

) ba team teaching with other/teachers. Since this is a survey of instructional ,
praCtices, it is desired that you indicate your own personal approach
regardless of whether you think other approve or disapprove of
your response: The best response isthe response that.best describes
your approach. ----

-

The teacher'instruinent should be administered at One.session. It is
.our suggestion that fifth-year teachers of science be asked to complete
this questionnaire in lieu of a regular faculty meeting. The principal
and guidance counselor should not be present at this meeting. The teachers
should choose a representative from among themselves to distribute the
questionnaires and to collect them and-return themHto your school office.

If these instructions are. not clear or if your school has an unusual
situation, please feel free to call Julian Biller at 525-7617.

4
Your cooperation is greatly appreciated.

AP

149.

Bill Meree'th

Director'of Research
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INSTRUCTIONS FOR TEST ADMINISTRATION

Overview:

141.

Enclosed are two instruments to be given to fifth year students,
The Bristol Stud y Skills Test and The Student Questionnaire. The Bristol
.test is deAgned to measure students' abilities to make inferences about'

_ materials and situations. The questionnaire is desivnerto tap students'
perceptions of how thqy study science. The $ristol test takes 45 minutes,..,
to administer while the questionnaire takes 10 minutes or less. The
Student Questionnaire should be given before the Bristol. It is highly
desirable to give both instruments on the-saniUay. It ii also desirable
to have' all students' tested on the same day 4 the same, time. VrOcedures
for make up tesAeg-of absentees will be worKed out at each sch9ol..

Conditions For Testing)

The mental and physical well-being of the children Iffects their
Arformancet on the tests.. Temperature, lighting, ventilation, sitting
and writing positions, auditory or visual distractions, time of the day,
previous activity are.all obvious sources of influence on test performance.

Igo The less obvious influencesare equally important, the demeanour of the
administrator, his or her clarity of speech, friendliness and firmness of
manner, familiarity with the test and Instructions, arld efficient prepara-
tion,of theroom for testing. All that can be done by the administrator

)to create conditions which are conducive to maximal test performances
should be attempted.

A

-Students should be spaced'asfar apart as conditions permit, anda11-.0
unnecessary materials removed from the tables on desks.. Each child should
have a sharpened pencil or a ball point pen and a reserve of pencils should
be on hand., If more than 30children are being tested in the same room,

iit is preferable to have an assistant ready to help children in difficulty
over the test routine.

Tide tinie control is an essential aspect of the test performance and
is particularly important for the profile of part scores. The greatest

care must therefore be taken to ensure that the timing instructions, are "n
followed and that an accurate watch with a secOndp.hand is available to:
to test administrator.

Administration of the Student Questionnaire:

When all children artcomfartably seated, give out the-Student
Questionnaire's face down Mling the students to wait for instructions.
Then.askTEiTtudents to turn their Auegtionnaires face up and fill in
their own name and the name of the teacher Oho teaches then% science.
Next read the instructions, "These questions have no right or wrong answers.
please check the one response which best tells how you studyscience."
Then 'say, "Are there any questiods?" After all reasonable questions, ask
them to begin. Give the groupten minutqlpto complete the questionnaire.

150



# - 142.

When ten minutes have pagted, ask the students who have completed
'the questionnaires to turn thbm face down in frOnt of them. Students
who'havenot finished completing the questionnaire may do so while the

. Bristol is being passeeout. When al/ ariste0 tests have been distributed,
4,vk those students still working.onthe questionnaire to stop and tunn the
ciVestionnatret_face down in front of them. 'Students we to ke010 the
questionnaires face down in froht of them until the end of .the test session.
When the Bristol testin is coupleted, students will place the questionnaires
inside their Bisto lab ets

Administration of the Bristol Test,:

. r

Give out,the book'lets front page uppermos't, telling the children they-
they nay ,read the front page but must pot, turntu over.

6. .
.

.The personalokta,should then be' written in by the children. ,Age maybe left blank. Help snould be given ,in filling in the details by guiding
tne children through. the entriqs, but without 'making the process"teo'formal.'

Then, pointing to ?the section, "How to work this test" say "f65) w.
while I read these iQstruttions to ydu." Then-read the.section on the frQn'tpage. Afterwards say, "Are there any.questions?": Answer all..reasbnable
questions about procedure in accordance with'the instructidns then Say, -"TKO
over and begin on Part 1." Note the;exact timeHat which you say "Begin" and
record what the time will be at the end of 9 minutes, 18 minutes, 27 minutes,
36 minutes and 45 minutes.

.

.

AFXEP SAY
41

9 minutes

;

.. 18 minutes-

iI1f you have not finished Part e it
now ango on to Part 2, quettion number i3."

"If yob have not finished Part 2 leave it
now and ge on to,Part 3, question number 25."

2- 7'-iffiriutes "If you$have not finished Part kleave'it
now and gb on to Part 4, question number 32i"

36 Minutes "If you hive not ;nished Part 4 leave it
now and go on to Part 5, question number 38.
If you finish before time is'up lOok over, what
yolk have done earlier."

45 minutes.

" .

"Stop working, ut your pencils down and close
your books.

.
'

6-

- - .,.

D uring,the coursg of the testing, children'should be given all possible
.

help with proCedure, but should not be told what words mein or how to. get
s.the answer..to a question. ..

i

.
tolltction Of Tests:-,.

Ask the students to look at the Bristo l and the questionnaire to.make
sure thefttnameis dn,botri fdrms. Ask the students to:place their ques-
tipnnaire safely inside the Btistor booklet just completed:Ellect all
booklets. .

.

-151.
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Note to the Reader:
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(
Also included in the Principals' Packet yere..eXaiplel of AA the

, ..

instruments utilized in the study. These T.A.sitrinr,erics:0'. he; found

in the following Appendices: .' .
.. --,

I . . .
Appendix A: Ins t oval Practices' Questionnaire

Appendix B: - Ideas About Teaching and Leatrting

Appendix C: Bristol _Study Skills 'test
.

Appendix D: Student Questionnaire

Copies of these were not included in-this appendix for the sake of

brevity.0
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145.
r

UNIVER.SITY COLLEGE AVENUE FORT LAUDERDALE. FLORIDA 33314 305/167 6660

June 6, 1973

Dear Principal: A

Under separate cover I ttame sent tiie test results of the Bristol
test to your fifth grade teachers. Included with the results was
a statement interpreting the five subscores and total score. .

The co6peration of you and your staff has been terrific. Thank
you all for your help in this effort.

If there is additional information relative to the testing that
I could provide,.please do not hesitate to contact me.

Thanks again for everything.
-4144

Cordially;

Mary Patterson

MP:lsa
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44.

.

NIVERSITY COLLEGE AVENUE FORT LAUDERDALE FLORIDA 33314 305/587.6660

June 5, 1973

Dear Cooperating Teachers':

Enclosed are the Bristol test results for your school. A series
of computer`, printouts are provided. The first is a list of students,
their subscohs on the five, parts of ,the Bristol and their total
Bristol score. To understand the subscores you should refer to the

`4. attached quotation from the interpretive manual.

The second printout is a histogram showing the distribution of test
scores for your school. It also indicates the mean (or average score)
and-other data for your school. Even though all of the test booklets
from other schools have not as yet been scored, you can make 'some
comparisons. As of this date 747 tests have been hand scored. The-
mean for the entire group is 26.1, the median 28 and the range from
'3-45.

The last printouts are histograms showing the distribution of test
stores for each fifth grade teacher that teaches science at your school.

itur cooperat)on and assistance in this study is greatly appreciated.
The last weeks of school are especially busy for teachers so I was
particularly grateful foryour efforts in May. I hope the enclosed
information w41 be of some use to you.

Cordially,

Mary Patterson

MP:lsa
Enclosures
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Study s'<ors

k. tL i"s2CtIt t44.
.s.:; r

1: A the lout
> t, I,: to e,, ku..d. and

:7$ 11 ' ,act "turn-,; to bear to
s:uti:. v. . , d Ll paw
tho,se arc-, r Z., - r.,\ I: art Co1.1..roZI

r

1 e.;

nL t . L . ous,de s.11,a1
fa'. u s.; ou: Ne.crii..,-..tess ill

: L" e; ; the cone:; :> a-,d skf:s
_. a-- r-pr...entat:onsof ti ,e Var....LYS of abstraction from

pea' t...
11 d:J:van.-

and : Lru s.steens are
efp'o%e.d. .4-s rrec.ae..: e art:- tee's. teachers who
hava s,:ed :%,: ; deSP1: :bc:ncein .,1 co-e-.t re:event to the
tests. cL, ti aI p.r:or.n v.: r t a:e s...c.ry
rer:nrider to tear, .::, h-y. fear,,:r^ goes of: out-s,de S.1 o..; and .1:
expe-re:.ce L L: aspect. oftile

Like .,7. Ife,g'.sh and mathematics
tests. the se. z, 0: :!..4: tests refer more
to cor.s::,...-ts .! are coricc,%ed to be edJcationally

t:. L.% ate far, ink:I
Par: 1 of te: de:2).s pert,es of rater-Ji

as d one the doom items
reluded in Pitt l .s that of Im...ristic reference to the
quabtres IMF o: concerv,rig of materals
and of s..tuat.on: The presentat:on of each Item ism some
cases entire) and in others rs part), diag-erninat:c
Acqa:nta.i.e v the eor.o.tions of pieto:ial,
trot:: actd rtrt-szitation 4f th andsituations Is A.:LT-sic:ed to be a v1131 ?art of the Study
.SkI:Ls to be Gear!), the su......L.ess of a Ch...d in this
ceCtzon Is t;;;';* ;:poii t",c,e of the direct
experienLe.a:.4.-;--1; t 1,:m. the v....lb:al:1r> he lac at hisd,,Nal anti ti c-ureepts t',_it lee has deve!oped As in'
the o'her Sect a sr,a1. .1771e of the pos,ble con-
tent can be r_Tri.s'er red ard made CIA' this Is
thsr

oir'n:ontal study and natural
Science e:er.i.r.: t. r :tic curr.,;:alu:',. for each level!

0..
p

147.

Past 2 is eolceinesi votl, ro.suctuies. that 1, to Nt V.1;3+

Sp-1.TC IP" ' there are ports ,d ti.i err th.-
:It:es:tont Lk,..1."" the pet 41.10011.'7 of r, caLli
()the, and tv t:re v.hole of
h. lance, art.i V7C. ".!` d ection
of movement -Inc experieuced teacher V..%
inutibLit 11c those items mar.:. of tl'.e comnion diffiLeiriet
which beset children in handi.ng part-whole relation:bi-
in space

tilde some or the it*enis of Part 3 n ay seem at fuLt
sight to be in.4,,t.nguisliable from those of Port 2 the
be found on closer inspection to differ in that Part 3
focuses on. procisses which involve a sequence or' a trend
where it is not nierSly the direction or tire articulation of
parts which is considered, but the projection or rriterpola-
tion in processes which Involve a sequence of inen:s It is
not so much that Part 3 excludes those things Inch arc
dealt with in Part 2 but rather ;hat it adds a frarth.ki
quirernent_ The other major difference between Part 3 .indParr 2 is the mach greater renec oft:Oaten": in look-
ing at someth:vg which is not nively represented tit Piocess
in space The sequence of events :n time is just as Impertant.
Here again the range of possible content isiprense. and the.
sample represented. by the tests should be taken to be
illustrative of what the curriculum mig.rft include rather
than as indicating the essential elements within it.

Part 4 is eiititied explanations" because It main theme
"wars of acco.inting for experrence". Into this section

come many of the fakuliar problems of conser%ation. of the
distinction betv.een animate and inanimate and, in the later
levels. of soientifie reasoning It is not possible to exclude
completely dependence upon specifimlly taught know-
ledge However. the emphastS in each item is up--or, the
ways of *coneeptual,str.g. chs\ifyrr.g and reason ing throuth
situations involving natural phenomena. time and space.

Part S is called "e:iterpretations" because it focuses
inferences made from diagfaturnatIc:aily and symbolical,
presented data In this sense, Part 5 represents II.: highe t
level of abstraL Iv in the tests in that the child is regad
to accept that summarised data can represent collects:4.i .t
evidence from which legitimate inference can be mad:P.a:id
appropriate judgements about the situajions whreh
summary represents are possible
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TABLE 4.5

t

Bristol Distribution

ofiotal Scores

\
- 1.Q HIGHEST SakE 45.0 SCALE aX

RANka:::: 49*: t't A% 25.7 STANDARD OEVIATION

152.

9.3 STAN ERR6R e- 0.31 NUM SUBJ

*PHINTI:i LIrt,:NITL.orPtLS'olTH ZERO FRE0vENCY HAS BEEN SJPFRESSE0..

CUM
1 5.A
4 9 c

1J OV.3

17 r.13

23 ct
31 6,3
43 6/2

bo "Y03
D6 047
c3 05

121
r==.

1.5*.; 7,,e

154 7/3
167 7-)3

11d 76
713

Z3c
:'67 67:
..,6/ 356
315 bib
335 o7
353 5,5
57 5441

4P3
4,3

!,1t. .e
542 3,3
,9% 3(.1

636 SC9
tq4 2077

/1°
740 137
77 1)7
793 129
r2: 104

Pq:J rqANGt.

./ .

1

3

-;.).DC, 1.50 x
- 2.50 XAX ;

6 j.mc . 4.50 xxXAxx
7 4.,0 - 51)0 xxxxxxx
t 55C XXXXXX.6.50

- 7.50 xxxxxxxx
3 1.5C - &.50 XAXXXXXXX

le 3.30
- 9.50 xxxxxxxxkxxxxXxx
- 10.50 xxXXXXXXXXXX fi

20 1000 - 11.50 XXXXXXXXXAXXXXXXXXXX
13 11'03
es,

.3' i33C
eo.

l?50 XXXxxxXXXxXXX
- 13.0 xxxxxAxxxxxxXAXxXXXX
- 14.50 xxxxxxxAx
- 15.50 xXXXXXXXXXXXXXXXXXXX

17 15.30 16.30 xxXXXXXAXXXxXXXXX
e; 16.%) - 17.50 XAXxXXXxXXXXXXXXX$XxX
el 17.50 -__1850.XxXXxXXXXXXXXXXXXxXxX
t3 16.3. - 19.50 xxXXXXXxxXXxXXXXXXkXXX
:3 1/.30 - 2(,.50 XXXxXXXXXAXXXx.XXXXXXXX XXXXXXXXXXXX

c3.:.AL .. 21.50 XXXXXXXXXAXXXXXXXX),x _-a1.30 7 2F50 XXXxXxXXXXXXXXXXXXXXXX XXXXxX
c2 i.2.50 23.50 xxxXxxxxxxxxXXXXXXXxXX
el .4"35C, - 24.50 YXXXXXXXXXXXXXXXXXXXX _ - _________55 ?,.30 - 25.50 xAxxxxxxxAxxxxxxxxxxxxXAxxxxxxxxxxxxxx

.

eb P55.../ - 2ø.50 XxXxX.1(XxX4XxXXXXXXXXXXXXXX ;

J, '20.5. - e7.60 xAxxxxxAxxxxxxxxxxyAxxxxxxx,,xxxxxxxxxx
'9 27.50 - 2c...)0 XxxxXXXXXXXXXxXXXxX.XXXXXXXXXXXXXXXXXXXXXXXXXXXXX
Je Cet.34 - 2'1.50 xxXXxXXXXXXxXxxXXxXXXXXXXXxXxXX .

'2
36

43

ek
in
e2

747 at e5
eri D6 14

..76 42 15

367 , c7

S97 ib 10

302 6 5
1.).3 1 1

4.

.-t,9.50- 30.50 XxXXXxXxXXXXXXXXXxXXXXXXXXXXXxXXXXXXXXXXXXXXXXXXxX - __50.30 - S1.50 )xXXXXXxXXXXXXXXXXXAXXXXXxXXXXXUXXXXXXXXX
31.30 32.50, 4 xXXXXXxXXXXXiXXXXXXXxXXXXXXXXXXXXkX .

Ilk
32.30 - 33.-,0 XxXXXXXXXXXXXXxXXXXXXXXXXXXXXXXXXXXXX
34.00 - 34.50 )6., 'XXXXXXXXXXXXAXxXXXXXXXXXX
34.30 - 3350 XxXAXXXXXXXXXXXXXXXXXXXXXXX
3530 - 36.50 XAXXXXXXXXXXXXXXXXXAXXXXX - .
:46.3t) - 3730 XXXXxXXXXxXxXXXXXXXxX
343v - 3Z.b0 YXXXXXXXXXXXXXXXXXXXXXXXXX
35.5v - .3'1.50 XAXXXXXXXXXXXX
i5,1,30 - 40.50 WAXXXXXXXXXxX
4450 - 41..50 XAXXXXXXXAX
4.1.50 - ;"e.50 xxxxxxxxxx .

__...._
4c.6.. -. 4s.50 3AxxA
44.D0 45.50 X

N.,
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1: : -

TABLE 4.5

Bristol Rart'l Distribution

g,"kE :2.0 Sc4r = X ?
k

RANOi 1*-1:.J.st 7.2 STAADARJ t5VIATIEIN a

Cam, r'i.

1114' 153.

2.t7 STAN ERROR f 0.09 NUM SUBJ s 903

,tilt -vw..S 617H ZERO FRLOJLNCY HAS BEEN SuPPRESSE0++

1: 1.a 1: - AAXAX
2, e.j.e.

xx),XxA

AAxAxx...AxxXX
9c -' +1 d. - 3.0 XY,Y.XXXXXAX.XXXXX.XX

^:1 - 4."b0 7Axxx.XAXXXAxXXXXXXXXXXX.X
2-F0* :, 1 X.x.x.x),AxxXxxxx.X.XAX.XxXXXxXxXXXXXXXXX,e, ,/ _

x.kxxAX.AAXXxx)oXAXXXXXA.XXXXxXxxXXXXXxXXXXXXXXX
-

xAkx)XX.XAXxxXX\XXXXAXAXAXXAXXxXXXAXXxXXXXxXXXXXXXXXXXXXXXXz7cd - Avr,;
xt.xArY.,,x.XxX.xxxxXXXAXXAX.X.XxXAxXXXXXXXXXXAAXXXXXXXXXXXXXXXXXXXXXXIce Jc7 -
x.xxx0;..xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxc,: 1(.3 - 1;..1;"
/Ax.x.xxXAxxXXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXolo ,; xAA.AxxxAAxXXXXXXAXAAXXXX

-9 Z./ _1 - AAAAXAXAAXAXX

*

Bristol Part II Distribution

,kiA6..e. % i -J.,6'T ..,:tp<T. ..T. 0., !AluHEST SCORE. a 12.0 SCALE = X 2

R.N...i. 1.3..1 6.2 STANJARD bEylATI5N . - 3:0 STAN ERROR 2-0.10 NUM SUBJ = 903

,-"(;%':) .r Lt-Kt FRE06ENCY HAS BEEN SUPPRESSED.

cts.' i.kto, ;1E, ;3i.

.1

182

1: `,,3 19 -(...*)%.1 - ':";) x.xxx.x.x
- 11)0 AxxXxxx.xxxxxxxxxxxxX

IS/ 76 :42." - rL,U A.XXX.XAXAX.X.XXXXXXXXXXXXXXXXXXXXXXXX
t,2 ),xxxxxx.xxxxxxxxxxrxxxxxmxxxxx.

E77 7-- / - 4.53 rxixxxxxxxxXxxxxxxXxxxX4WxxXxXxXxXXXXXx
0,6 v, 4.66 - AAAXAm(x)(4xXXAXXXXXXXXXXXXXXXXXXXXX4XXXXXXXX

/t o1,0 YXXAXXXXXXX.XXXXXXXXXXXXXXXXV(XXXXXXXXXXXXXXXXXX.
,74 4,d 111 t'.2+:) 74b0 xxxxXXxxxxXXxxXxXxXxxxXxixxxxxxXxXXAXXXXXXXXXXXXXXXXXXX

Etc' :5.51 11:. - XAXXxXXxXAxxXXXiXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX771 2,1 0;
xxxxxxxxxxxxxxxkxxxxxxxxxxxxxxxxxxxxxxxxxxx'

A.7 - '1C1SO ?,.x.xxxxxxxxXxxxxxxxxxXXXXXXxxxXXXXxxX.
r,b1 !,6 iv - 11.50 xxxxxxx.xxxX4XxXXX
91,3 ee ce - 126Q 00(.060.AXXX



TABLE 4. 6 0kCont. )

Bristol Part III Distribution

. .

. , 154.

Q

AFIA,_= r.L1 ' L6AESf SCORE 0.0- NI.SHEST SCORE 7.0 SCALE X-3

AVJE 4.0 STANDARD DEVIATION 1.8 STAN ERROR 0.06 :NUMiiiii5*903--

.*::.R.1%.71...3 t"; 1NTERVALS TVCITH ZERO FREQUENGY.HAS

`1,A.2 cc

716
5;1 1..

.4A Elf.'

402 =.)./

-------
- C50 AXXXXXXAXXXXX
- XAXXXXXXXXXXXXXXXXXX
- asba xxxxxxxxxxxxxxxxxxxxxxxxxxxx

d53 - 3450 XAXXXXXXXXXXXONXXXXXXXXXXXXXXXXXXX(XXXXXXXXXXX
-4.00 _.50 XxXXXXXxXAXxxXxxXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

_ _
- 5..)0 xxXXxXxAYXXxXXXXXXXxXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

ob: - XAXAXXxxxxxxXYGXAYXXXXXXXXXXXXXXXXXXXXXX XXXX.XXX
- 7.50 XXXXXXXAXXXXXXXXXXX

istol Part IV DistribUtion

`e,

4 57 :).7..)ki". 0.v H0HES1 SCORE 6.0 SCALE X 3

r .

__...._
i. , ,'%4% 3.4 STANDARD UEV4tTION 1.7 STAN Elli"OR 0.06 NUM SUOJ a 903

.
1 .- 1 *

-
cl

..Pm:\71.3 1\Tg.-14 Zr -6./ r'qi.QUENEV HAS BEEN SUPPRESSED**

-, r"AAXAAAXXxXA5(XXX
C), - AxxAxXXXXxxxXXXXXXXAXXXX6XX
l.7, - 21)0 >AXAAIXX XAXAXXXXXXX XXXXXXXXXXXXXXXXXXXXAXXX

- '
xAxxxxxxxAxXxxXxXXxXXXAXAXXXXXXXXXXXxAKAXXVXXXXXXXXXXXXXX

z.,);.k 7 4L>:) AANAXAXXXXXXXXXXXXXXXXXAXAXXXAXXXXXXXXXXXXXIWXXXXXXXXXXXXXX*_e. -
xxXAxAxAAAxAxmX4XXXXXXxAXxXXXXXXXx0XXXXXXXXX0XXXXXXXXX

ablo04 xn)04.1cAXAXXXxXXXkXAXXXXXXXxXXXX 4

0

163

t



Table 46 (Cont.).

1?-5.

1,Briseol Part V Distributiop

oa H16HE5T SCORE 8.0 {SCALE X 2

;'CAN . 4.8 STANDARD DEvIATION 2.3 STAN ERROR 0.08 NUM SUBJ 903N

PRINI!..5 t' 1*.TE4vA0 .111H 2ER8 e4EovEhiy HAS BEEN OPPRESSED _ ___ ____-_

34
e4

9-3
8/2

2:
De_

.3.;
0.b.r

167 8P. A 1.5:
287 756 14: 2,:r :
27,, 8,8 111 3.5t3
77 bt.. 119 4,;,

..,,,, ,6 '."1 8.5,:,

7'- 27: :j% 1.b0 7
7C3 13; 14 7.7,,,

5

4

. 0. ISO",

./

0.50 xAxxxxxxxxxxxxx
s1.50 xxxAxXxxxAXxxXxxXxXxXXXAxX

-

a

g-50 rxxgxxxxxxxxxxxxxxxxxxxXxxxxxxxxXXxXxxxxxx .

3.,0 xAxxxxx#AAxxxxxxxxxxxXxxxxxxxxxxXxxxXxxxxxxxkxxXXX
4.50 xxxxxxxxxAxxxxxxxAxxxxxxxxxxXXxxXxxXx)WixxxxxxxXxxXXXX

.__________.._____ _5.40 xxxxxXXAxAXXxXxXxXXxxXxxxxXxXXx)AxxxXXxxxXxXXxXxXXxxXxXXXxX*
6.50 xxxAxxxxxxxxxxxXXXxxxxXxxXAXXXXXxxxXxxXxxxxxxxxxxxxxxXxxXXxxxXxXxXXXXAxxxXXxXxXxx

_ 7.50 x.oixxxxxxAxxxxxxxxXxxXxxxxxxxxxxxxxi(XxxxxxxliXxxXxAxX
.

A.50 ),#,X#xxxxxAxAxxxxxXxxxXxxxxxxxXXxixxxXxxxXxxxXxxXxxxXXxXXXxXXxxXXXxX,
'

(

as

A

1

4
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